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(57) Abstract: A gait generation device comprises means for setting the a limited variable such as the translation floor reaction force 
horizontal component (associated with friction force) acting on a robot (1) or ZMP, and the allowable range of the limited variable, 
means for determining at least a temporary instantaneous value of the desired floor reaction force of the robot (1) and a temporary 
instantaneous value of a desired motion, 
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and means for receiving at least the temporary instantaneous value of the desired motion and determining the temporary instantaneous 
value of the desired motion used to determine the model floor reaction force instantaneous value by using a kinetic model. The 
temporary instantaneous value of the desired motion is corrected on the basis of the difference between the model floor reaction 
force instantaneous value and the desired floor reaction force temporary instantaneous value and the allowable range of the limited 
variable so that the limited variable may lie within the allowable range and the kinetic balance condition on the kinetic model may 
be satisfied, thus finally determining the desired instantaneous value. 
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fcfe'U, AFp, AMpfei^AMr S^n^ntfflHSc 0 6, cO 
25 7, *3J;^c 0 9tCiD^g$n5, 
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£ £> £ Jfc R # 7K ¥ # Fx dJ^S^TK^^^WSttH [Fxmin, 
Fxmax] £Mfcji£7L&^ J; 5 Kt5 fcfe fc, S 5 1 0 t^^Tft, Fx 
10 = Fxmax ii^lSZMP $ to D ©lEA^-^ > h <Z> zR ¥ # J&* 0 

fc, S 5 1 2 fc43ViT«> Fx = Fxmin ^@IZMP £to D 

_hSBO«t5fc*»6tl* Fx§12 5tit. Fx Fxtmp ©fit£ 
15 ^^*7K¥^^fF^®ffl [Fxmin, Fxmax]^ 5 $8 ?L & V> J; 5 1H PI (41 

§±^7fc5panjiS atmp fcJS&Cfc Fxtmp J^fF^fg B [Fxmin, Fxmax] 
rtil^^i^fcli, Fxtmp ©£:£ p x fifc, i-fcafcii^E- 

F©2MC ££±#^¥^31^ atmp Fxtmp *«flF# 15 H [Fxmin, 

20 Fxmax]© _LI&£@7L, *> L < tiTIR & T HI o 14, ^tl^tl Fx 

tt, -tn^naSllWWK: Fxmax, Fxmin KHARS ft*. 4#tej£fT#^© 
ggffaiTfct, Fxmax=Fxmin= 0 T £ £ OT, Fx= 0 t fc & , 

_hfB© «fc -5 6nS-h#3S#*Ain5i& 0 £® 2 6 

l^fl^-Ht^oT^itS Fx sPWgfSH [Fxmin, Fxmax]^! 

25 & V> £ 3 » JiflcMifl^E:- H©flIjSa**IRUfct ilia^T^^b 
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9 5 

7K¥5SSl^MP# 2 , 2 £:£ £4^ — J* > h fofr b 51 fc^E 

— *>h) ±^111^^— FTHto & 21 £ tftS. fc*5, Mft&®<D 
^tltft i^afeii^- H fci^i^TK^iP^^ a fettle 0 fc*fflSR$ 

K±#, mm k #B#*ll Ts Tm ©HSftlM Ts2 ^ £> Tm2 © 

S 5 0 2 (Dmfe$£%kfrNO~z:& &m&te [i^T©iI^frfeti5. g 
10 T> S518ICI*, J:#»»a»«S, a«EB#»kJ&*l$M Ts2 &tft 
fcfctfl**! Ts2 *T?fc, *3T!fcV>&5fcm*l Te *T?fc, Mffi 
ffiBt^l k^BfM Ts2 5 fc£B#&l Ts TOffi, ^•ST&^ft StetBfM 

Ts2 TCD{«) fcE?Tfc&<B±#3StM;Bn&&&fl^£i3:5£K#^"-.* 
>h0ZMPiffi ±*^«7C^- / > h Z MPiltiJ? 

15 Zfi, ZMPrectB&t) ©/^->§ttt§, 

Ts2 Km*T©»i8ojaifc*(ts)»Kt5. 

MJ Tm ^6«f*J Ts2 £ T , Ji^IU^^— F £JB ^T_b#s£#^ 
20 Jnj**fc*££li-S££fc.fcB» _k#^#^3S^£Mfi£ CBS*] Ts T 
©•fit) tifeit^^^s. 2:©fe8e>©±#i6»^ira5£^^^'->*^ 
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9 6 
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AZMP(k)=-j3(k)* AMr/Fz(k) '-^c2 3 

5 hftifi-DX. AMr Fz(k)©A*~>#*ifc&oTV>nfc£ 
(Wtm-V&nU)> AZMP(k)©/^->*13lCttt§C£K: < fc 

©SIS! (BfM Ts>JbtlBK:feW-S±#i6»^5S«fcB?Tci t^Tf^S. 
10 ItTBittiBfttftTO^— ;* > b Z MP&JUfi (ZMPrec) tt» <€■ © «fc 
a fciti»K:«5E3n& A ZMP(k)lllT5 a t&?B5£ c 2 3 SfflV^T 
±#^^«7n : E — p< > b ZMPim^fST5lfc. AMr fi£«fc?8fc: 

02 7 i:ZMPrec ©-^JS^f . 0 2 7 *t?fi, * — > 

20 /X^-><Z>4jEjE*«Wfllfc:ft** £>T?&£ a iSc 2 3CDAZMP(k)fcZ 
MPrec SftAtS 21 fcfc«fc D &5S#fc & *l£ . 

j3 (k) =- Z M Prec* Fz(k)/AMr -^c 2 4 

25 L&a^T, :©Sc 2 4T$i6^n^6(k)}i, bt 2 8 omm^m-r 
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££5T> *M Ta2 T?<D±#»»aJfi£**l**l Ts T! 

5 ^^T> R#&I Ts2 T?©J:#aB5»A3*A*l**l Ts T0±#g^^lll 

i 

iC— SS^S^fe, mm Ts 36^6 Ts2 STCD±#^^^ 0 
PSSal Tm # £>R#£lJ Ts2 £T?CDSfl|ffl© 0 (k)03»5Mil (028 CD^r^SK^ 
10 2 3 CS 5 0 4-S5 1 6 TWiB© «fc 5 t^»5ns) CD^^iit ( Bf 2 

«£ D ft #^2fcJg«m3, H2 7©ZMPiec 

£>!I£T, ±l3H^£#J£t-3 Z M Prec ©#7§m2 (ZMPrec /I * 

m 1 £ ZMPrec &|g 1 MM$*^±.fom^ 

20 i7Ct-^>hZMPlII#f®S acycl iBf*. £ 2 Jfc HI «P 
^ttS Z MPrec CD#fl«££|g2 ill III 3* § ± # tS tc ^ - ;* > h Z 
MPtfcJ|L«-&JgaG£ acyc2 » 2 Jfe Hf^ftfc^ W"5 Z M 

Prec tt, B#^U Tm2 jft 5 Te £ 7? © gl HO S tl § A 9 - > *T? & 

25 ilt5t, ^Ib1^£ 1 ^^LIV^IffT^t/^^-^^ 
JSSn&V^IRO, P#&I Tm £ Ts2 t©H?)|r^ X&Bf&I Tm2 £ Te 
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t. <D m CD ffl ffl fc & ^ T S 5 1 8 T?ft)t StlSZMPrec A° * — > fciSfc fc> 

fel Tm £ mm Tm2 1? CO *Hf? I, T A V> . 

^ViT S 5 2 0 fcJi*, Nf^J k \z.#>tf 2> ^fo^WUTt^- * > b Z M 
5 Pm^filZMPrec <D KIR tit (<*l3tit) #N _k|3<0 £ £ < L fc /I ^ 

— * §Sl:fffl^n?) 0 

^CV^TrS 5 2 2fcii^> tffte^c 2 4 £ffiV*T, Hi k £ 33 frt £ .LIB 
fc® K&^&±# 7 K¥Mm atmp D 5j? <y b 1 <D Wl Jj & ^ )l & 

m v*t3&8& e»n^>. c: co 3* tH ra: , s 5 0 4 £nuizfffet>tiz>o 

iiC^TS 5 2 6 fcjfl^ #C5fc&m>T, ±fa$Lm : £- FO-fcttzK^JD 

15 jfiaeaasjuaan*. 

a = attmp- ( A M r / A M p ) * j8 — ^ c 2 5 

20 *§^CDB#£iJ k fc33W-5*R:*j#¥ffc# Fx ^\ tfffB^c 1 7 £HfJ$ICD#: 
^c 2 6 fc: i^T^ft 6n§. 

Fx = mb * a + msup*d2Xsup/dt2 

+ mswg*d2Xswg/dt2 —^c 2 6 

25 
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£t< ±.ftM0am&B £&«>fc», S 5 2 6tC^UT, 5$c 2 5 

ft±i^7^^-m^m. a <DW\ti&nfrT&ftt> X) \z. s 5 l 6 (Dffi&^BWi, 

5 HcD±{$zR5p}}P3S£g a J: X) M^temti^^^ )V&m V>T, «#t#J& 
fi*±#*\ iMJk^B#£!j Ts fr*> Tm CD M £ ;fc B# £ij Ts2 ft 6 Tm2 © 

cd ^ t n -c & « co 5a a t & & 0 

EAiiCDMSSrBf^J Ts2 St^Tl/fc^©, j£ S * 7k ¥ # Fx §0 2 
10 9 ICtfTo £*±®*&g&l$*! Te £ T5£T b CD , ^HAtR 

Fx £M 3 0 te, ±#:|£t^]tlP?£S3 §131 Kit. fc$3, K 

±ciufcs4i2 cd (±#*¥fti3affi t±#s5»^iaoa«§^3t 

Jc*±ft:!£»ajinjS&# 0 T&3£:i6, -LfScDft] < fc _h m IB * — 

HcD^ijiD^ffi 0 § s 4 i 2 cDma-e^^$n^±^^#^SPjiS t bfco 

fib, KSp-h^t^^'fbTS «fc 5 HMS^±*^^«llA°7/-^§: 
20 Igtfc^^tft ±|3CD^n<^ferc±#:lHl^^:- HCD^jJPiim^ £S 

Sp±#:^^^5P7SSCDfa§ ! fcoT, S 4 1 2 CDMS^^ 2 tt £ ±#i£ 

#^5P^Si:-r^^T?S^c 

MJ Ts> Tm> Ts2 & «fc U Tm2 § mffH CD £ < L fcg , MP 

M Tm ^ £ Ts2 * T CD W t Tm2 ^6 Te S T? CD M r5 t 35 T , 
25 ±#^^^5SS§»2pJi#:^^^5tcDlUSi^iISteM-r t i;'5 te±^^# 

^iJP5S^ J3 £fg££-&T%, tfcSrt* 3 ?^^ Fx **tt#(IH[Fxinin. 
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Ts2 £T?©JHWfcll**J Tm2 Te * T CD HQ t \Z U T fct , *^±f7.K 

mm Ts T?<0_h4*g»a5£fie£B#&I Ts T?0±#g»£3a£fc 
— C acycl £ acyc2 SPI-fiiUT (acycl = 

acyc2 tlT), Bf^J Te T?CD ±#£1»£ 38£ £ ISM Ts T?©±#aB#£i 
Sftfc— &Si!:£«k 5 K acycl ^J:^ acyc2 ©ffi £ b T *> & V» a 
10 #CV*T?H 2 2 CD S 4 1 4 S 4 1 2 T^JOfe±#7jc¥ini£fiE^ 

M Ts k %.-T?%m%U&'?2>) ZLtlZ&Q, ±#7fc¥&e 

TOSnS. S 4 1 2 T&a&fc-btegFfMflm** 

15 («#20J Ts ;fr&!Bfel$MkS s TriRlliinl|t*r*) 

&_h<& < I21©S 3 0 6 ©3&a^«BIKHt*3tl7-^;i/'-5 1 >^ 

20 mn^nft^k, s 3 0 stcsi*., k ©tt^^^^jBfe-f 

>^-;1>A k f£\fM]&tsn&„ ^t^S 3 0 4 fUD, S 3 0 4 fcjgrc 
T£fr*«3£LTU£IS 9 , S 3 0 6 tS 3 0 8 COMSd^li 0 M 3 *U 
S 3 0 4 fc^f ^#J&Sj£:£L&< -T^^-fe^^ (fMJ Te = 

Ts+Tcyc) tTSSt^iOi^i^TlfcS, S 3 1 0 CltJ, S 
25 3 1 0 TB, JfcSSfc^o (Wf JBl Ts) <h^M (B#M 

Ts) -L#35»A»**«< ±|B*»fc<K^«CD»» <P#^J Te) 
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5 

10 - <^R^§©»fla±#IS#ft-'E^§©«0MB±fr36»^) /Tcyc 

c 3 0 

-afcc 3 1 

15 

gf^TO*-* > h ZMP^flZMPrec fc^ Jfcf § ±#sSi&£ iPft 

25 
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t? ;:c^c33 ©W3a*3e*^e©«i»i*>6*jf st? 2 vat 

+ ®M±&mmMmm * Tc yc 

10 -5£ c 3 4 

JSflf^SL/jftfcfc^Ttt, itfflH©£a< BIZMP §iJ£t§fe 

at*»ictt±'ft:afe3ta» ; E— f€m^t±#2 4 cd tk str ^ m 
T?tt, ±#mtejS»^- HSfflUT^fffijOJniaae^jEfe&^vi 

±fB±#IHi(te7t»^- HSffiViT±#l85»^Jn» JESWSaE-rsSfrfpK, 
20 l fc^t7 7^*^-;VFH^ibofcn^y h l i:^^t, ■€•© 

FH ©^iP5SS^^^*T^ ill £ hj&MW)\Z*&m~e& s 0 

*-r-;v fh ©eue»j£>&*o fcisuft: e, wr, s?v-r n^ra^ 

•tir?\ 7 *-f— ;i/ FH &&±TZl3\'Zs 7 — ;p FH ©^iJP 

)Sfifcm^S$n5, Ifc^bT, Ji# 2 4 fc7 ^-f ^-f-;i/ FH ifi 
25 ibofcnjf?*; Ht^UTtt, 7 — JI' FH ©30^^ • fcjg 
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10 3 

• Mmmte&iwvtiL -r^fc-s, c 3 4 ic*w*± 

15 6f, -MibtS5it^Tf2>. 
4 CftAl/T*SS#5. 

20 

+ um&(Dwm±.fa£mMmm. * T Cyc 

•••^c 3 5 

25 EflJ;tK 
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-U&m<D®m±fcmmMMg. * Tcyc 

■••5£ c 3 6 



10 ^^_h#:^#^ = *U»l-fc#£#fc 

+ #JSl±$:sg#£lSgS * Tcyc 
15 -Stc 3 7 
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tt©Sc3 7a, c 3 7 b ftlUfc-T J: 3 fc«JJH±#»#a;ft tfaj*l± 

5 

2 pgt*# 

+ Z MPrec fcl <fc o X8S£TS ±#g5»fc JD 2 Pi3»# 

c 3 7 a 

15 ^ODli^^^ 

+ Z M Prec £ Jt ■o X §g£T 3 ±#:JS MS <D 1 

c^3 7b 

&*3, 5£ c 3 7 a , c37b 0**1**1(0 ft mm 1 «©fll^JWM«, 
20 B#M Ts £> Tm tTClli, Ts2 ^ 6 Tm2 ^X©^^t^^^1i:fe 

jBmnrao, *3a»2gic5)a^Mw:, Tm ^e> t S 2 sxojtjra 
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1 © h-^;pcDieiii^ (^itttiuo ©^m^) tgcfcThu^x (hi 
5 i^iufcfeot^^n^c 3 7 a©&2©ui±#^i^, 

-t fa mm ft HfUt§= 5£c3 7a, c3 7b©^n^n©^S 

H 1 3S©a^fc««±#*»^iiin3Sffitt, t&flsia 2 3 © s 5 1 6 ti* 

fit, 5£ c 3 7 a , c'3 7 b OlOliM^^ £ , 5£ c 3 7 a , 
10 c 3 7 b ©^SI 2^©i^l:iSZMPrec (H2 7 0t«l«0/^ 
->) ©diiSS^t^^DttUT (fit, ZMPrec ©#Jg/^ — >. 
©Sfn^CDRpjBltt* U8&3S8e>«. m 1 J^tHj^^CO Z M Prec 

C£>#^H£ acycl £H 2 SIIeJ^CD Z M Prec <D#fl«£ acyc2 §1^ — 
Iif§„), ^nec^^t^ttfSc 3 7 a, c 3 7 b (Dm&^mft 

Mn&tvT&mirz. zcdm-s, ^c3 7b©ns±#gf^ai«, 

20 nsff y h 1 (D&W)&Mm&^-&&W}T*$>&m-&tete, ±B<D <k -5 U 
02 lOS 3 1 0 ©jll^^T bfcSfc, H20OS2 4 

nniiwsxjtwt^ (i3 2CX" 1 , Y m , z'"jg«ao a>5 
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IfciC^lL, ^CDfi* (X e , Vxe) it§ (Xe : ^^±{* 7 K 

Vxe : nm±i^7K 3 fmm)o 
^^•es 212 fcji^., s^©$p<, ®M±fo7k¥@:mMm (x s , 

Vxs) £^3§±'ffc7.R¥ftg5g^ (Xe, Vxe) t ©H %W fflT & o 
5 (Xs-Xe, Vxs-Vxe) § ±#:7K¥^StS^^#^#^ 

^ (errx, errvx) tW&« £f#f T^, tQIB^I^^# *mfr?i&m 
■m&Z>(DT*, (Xs, Vxs) £: (Xe, Vxe) — SfcUT^&tf 

errvx) * It « « & W *1 fif& £> & ^ 0 # £ JIB ffi T ft , J^T 

10 0±5fc, Ji#:7jc5p&giiaf^#^#^M (errx, errvx) 
(Xs, Vxs) *tasjRWfc*«> 
JfcHT? S 2 1 4 fcii^ # ffi UfcJitf 
(errx, errvx) * & 2» C 36 it fitK 5t $ frl fF^IS ffl 1*3 & & 5 

15 «BSR)lt5fttoDfc, I0fll»*^^ (Xs+Vxs/coO) tttHm 
ZSmmfr (Xe+Vxe/a>0) tOl, *3 «fc #208! *K3€^# (Xs- 
V x s / coo) iUMMj&fr (Xe-Vx e/ioO) i 0) g ** n -6 

fp^pft a *j iff f §i5iax^^o & a? b co o 

20 S 2 1 4 ©¥ll$T«§III^NOT&£ £#i£fc£S 2 1 6 fcjfctf. iH O S 2 
16Tlt (Xs, Vxs) ©#SatettlR (*H^^^1?« 20) ©«J 
Mlltfl** (Xs+AXs, Vxs), (Xs, Vxs+AVxs) 

axs, AVxstt fn^nxs, vx s 

25 ^n£±#7K¥te«a«©30S&**JB£LT, ffrfS S 2 0 8 £ 
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(03 2©x m , y- , z"<mm&) 

Lfcl (Xe + AXel, Vxe + AVxel), (Xe+AXe2, V 
xe+AVxe2) ^^J&6tl§. ^i?, (Xe + AXel, Vxe 
5 +AVxel) « (Xs+AXs, Vxs) \zM!fc~? § ^^±#^S5i 
mZMtitV, ( X e + A X e 2 , Vxe + AVxe2) ( X s , Vx 
s+AVxs) K»f&t§M*±*&S5lg^f fccfe, H 

io mmmm* (xs, vxs) t vr^^hn— \zm^nux^o S2 

1 WIBS 2 10 t ffltt © MS «fc o T , ^#J$J«§l*i fc 

s+AXs, Vxs), (Xs, Vxs+AVxs) ©^ftfnt^^t 

15 ^^TS 2 1 8HI^> (Xs, V x s ) & &Z$ J t(DH : &<DWfflW.<£ 
fct (Xs+AXs, Vxs), (Xs, Vxs+AVxs) -^n^tlfC 
»f «±#*¥fl:«a****#«aE**IC, (Xs, Vxs) (Dfr<D 

sftl*T8sfc£fc J: B 3fc *t & ft 5£*rs:£ ~> > 7° V v 9 X <H) 

20 la^S^tTS. T^fc-S, (Xs, Vxs) ^^ZS^<Dit7&(DWm 
jft^ffi (Xs+AXs, Vxs), (Xs, Vxs+AVxs) (D^ti-^ 

±#zK¥fc£&*n^n«J»!fi«*t (Xs, Vxs) 3^5«/h*flS$-& 

'h-z <?z>&oteWMmmm (xs, vxs) 
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H9fg&tt (Xs, V x s ) ^ifefeSn&«, S 2 0 6 foM^o 

S 2 1 40fl»f»*««NOift5IRDtt±l3l,fc«li <S 2 0 6 ~S 
2 1 8 ©MS) ##0 jg^ftS, &:fc, ±#:7jc¥&e?t^© 
5 frfc&Mffi^fl (Xs, Vxs) fc&JfcT5£#£fc*<0£j&ffliai (S 
2 0 8 ) \z.&n%> S 3 0 0 (021 #Rg) -L#&Sia5£]£©l!JS8 

cowmmmffi <x s , v x s ) ic^js-r* s 2 0 8 <Dmm\z&nz s 3 

10 (02 0#M) TftJtbfcfe© tK3£Sn«». fit, S2140 
10 *MW*S*rt«YE S fcl&S SiDMb;!/-^ (S 2 0 4) *tfeW"TS2 

2 0 tzm&o s 2 0 4 ©*D«u;v-:/*ifctt;fc£*©iat&fc£ 

£ 75: -1) o 

S 2 2 0 TH *3fc©3U$UMJ 0 HI fc^ttSW 

15 mis (xo, vo) t^ammm 0 iz&wzmMJifc&iS. 

faWmm. (ZO, VzO) 0 K*(t5»JB±#*»ft*J:« 

A^ftJfcte, (XO, VO) t (ZO, VzO) te, fu f E HI 2 2 ^ b 

jtfc*l*&»i$ttftj£i*-:7;v— S40 8 *J;r/S4 1 4t*^r, 

l«Jk=Tcyc (P#£!I Te-Ts) T * £ t tT fc ft 36 $ ft 7c ±#zk¥4fc*38 

&t±#»iB:ti:«38fl?£*, ^n^nmm T Cyc ^ era: 

©X'", Y'", Z m Jffi«3R) UfctefclifcJfeSftS. RIB 

25 fc, W8!'R*B£f»&*3i:tf ASSte* 0#£"Jk=Tcyc (fMJ Te-Ts) f 
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^t^S 2 2 2 fcJSft., ^###ft)#!?ifCS!c#q [ 0 ] # Jfc 5* 6 3fc 
5 J£> £> tl £ o 

q [0] = XO+ VO/coO -S4 0 



10 & a 

S 2 2 4IC1*, ^ SI » [0] tft^ia** 

6i&ttfc^n$n, nn^q" [o] ^bT^«6?»n 
& B 8jaiJ:#$&i£ffi«3ffi* (zo, vzo) *«^ia**^»JWJK 
ffi^^sBfctfcti^n. c:n# (zo", v z o ") £bT2&#>e>n 

15 § „ 

(zo", v z o ") te, $2 mm^^<D^wmm^^ 

(0 16OX", Y", Z" J^Mft) *»&ia.ft:»2lS!lHr*e*ill±#»liC 
fiiilil-il/T^S. a" CO] >&»2 JfelH^#©£f#lWlja5 

(015OX", Y", Z" ^e>^feH2^m##n^^f§: 

20 ^t-SbTH5. bfc^oT, in&Cftflffl^T, (ZO", V 
z 0") 35£^q" [0] SUtffl-r*^ fcLTfe£V>. 
«±fc J; tK 01 30SO 24 O^S> ^ftfr fciaBtttB 

^T?. EI 1 3 <D S 0 2 6 iCii^-> ^m#^©^^^5^ — ^^rife^ 
25 ( — T3o S 0 2 6T(t £ D JW&Klte, 133 ^^"T 
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^nfa*«»*^f*WfiiFffc«*»w:, a jamas 
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5 S 6 0 2 fcjt^, 4-tlI^^CD^^_h#^#^MA 0 ^^-^^\ 

s 6 o 4 ^m&^vmm^WiM^ ? * — ? an 

^ — ^ », feflf^gE/l 9 (1150S1O4) O^-a-il^ 

20 ^V^T, S 6 0 6 \Z.m&, 4-HI^^©^iK*^iL^^fl^A^^ — ^ 
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j^#«jtci3\ s?\ mmm 1 3 <d s 0 2 4 ©11 (£#=£#10 an* ft 

02O0S 2 2 4 Tc (Z0 V z 0 ") #^rSfc, ^J^fcffff 

zo" lofttfttfJKolftRMittti, 
VzO" ic^JS-T^Hl 1 <B)fc*6te^7 i ;i/<D_h#Kj£$&*it££» 
3 L T *> cfc V> , 

20 ^lt, £<2,fc3 \z VT&®fefei%ifrm<DWn£t£M'bWW.tiLWi£m 
IftfB^; c i 3 .hTfB^: c 4 i 0***£#Mifrttiaffi:MftfcttAT 

SS, flfrfEaS c 1 3 iTfBS; c 4 1 03O8J£#ft.t>$&ift4a:«& J; tf3£« 
25 fcftAl/. Scl3^c41 ©M#£^J£T3 J: 5 fc, ^ EI 



WO 03/057427 PCT/JP02/13784 

114 

+ miinmmv i 

c 4 l 

10 «fc D*#»KB, £*f> H6©£5&J£R^ifiJ&#A 0 ^~>£M^ 

% 2 ^©A°^ — ? £a&3£&7fc*n^m£: LT, <?• © 5fe ft 2E Ifc © * £ , ^ 
c 1 3 £5£c 4 1 £^5fc*ifi:ft;:£:g5£&fl?V>TifeJg*r5. 

15 ©«2 <flcR*»SfiJ5^0lf-^ffi) £«1 {frfflJLftmftm) iSSJR 

^fr-r s rasa £ & < * s&it: a 8 ^ - > ©iff n,& © mm & + w 

20 ^fctsi, — jftftncteaSc i 3 i^:c 4 i ©it&;£g5£*iftj£*r5# 

$gffl[Fxmin, Fxmax] (JM*ft *¥Jfc#l**ftH ©/I* ~ 
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&V>T> S 6 1 0 fc3t^> ZMPll (MKllCSZMP 

titt^ft*$«J»i<0ZMP&Ifc-&f5j;5l:, ZMP#It!A^* 

P)fft£<B#n^©i$*fl*&«©R*<oti:;&ra* M3£ Lfe^m^^cD Z M 
Sifi5CIibtMt§J;5 z M P Wat/^ 9 * — # *Rje*rnfcf «fc 

20 Vi 0 

fccfe* S 6 1 0T^S$n§^@^^©ZMPfll/l7^-^^, u 

t < Rjfeb&^ia^SFozMPijfiat** &u^> ^©^©^s^zmp 

25 ftftt, S6 1 2tel*, i^^^^mjniiKtTa, Tb] # «! 5£ S *l 
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&\Z&VfZ> Ts2 fcffiitS feCD-e^S. m^^I^iTa, Tb ©^^O 
tfc^rtt, -t*H?ft Tm £<fctf Ts2 <D|g^ £>tfc# t * 5 . 

!H1 3 ©IK^tI"3T, ±IB©?t< S 0 2 6 t^tii (<%-m#^ 

10 SfS 7 0 0 £ijgT S 7 0 2 tC3t*, iSSZMP/^->t-^<5ti 

S 7 0 2 Ttt SI 3 6 t^t7 a -^ — h JC^-dT, KT©11^ 
15 s 8 0 0 K*ViT, It* oW»!ft:**ff t>ns. 

wicte, flan??*] k fco^ftAsns. Mnrs«^§ 

±#7K¥te«3*A, ±#^»^e^ig, 

20 ffit*r 

&V>T> S 8 0 2 8 0 4 fcl&^T* ^^^^JSE BfrlBl k & 

^m&mfe1$mM Tcurr » ^S3&* (k ^ Tcurr 

#*tJWf£n, ^OiRIWf3Kl*^Y E S S 8 0 6 ©^@ 

25 t$ns. ^tvi-es 8 o 8ici*, fei&m*£f&mnm k ^Ak ^w«jp 

£ frU S 8 0 4 (CIS, 
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S 8 0 4 ©$J»fje*#NOTa 036 l:it7D-ft 

s 8 o 6 ^TW:, m 3 7 fc^-rffla^fr 

tf S 9 0 0 ^tU&l&n 1 ? * — ? <DmKJ3®W.}&ftWlMrt 

ffi (^mffi) M&en^, s 9 o 2i;^^t> ^m^^/i ? 

^-^cr)ZMP#l^lA 0 ^^-^^*{C, 07l;itg|ZMPM 
10 liZMPil) k te43fr£fl|[ 

m k fcfetts B«wja5p^fc»ie0, ***±#3e»43«i:tf unwell© 
20 £n& 0 

*^ts 9 0 6 fcjft^, s 9 0 0 -e&tbtc Mmmfcjj®i\&i&fto&® 
tfacmsn*. ^#«KtiMiBia 2 2©s 4 0 eii^i© 

25 MStCck Dff J^fen^o 
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m2 2os4 o 8 t m^v>i8i i n\z& off &frn5 a 

^^T?S9 1 Otl*, MfHlll33CQS608 T&5t b fcffc^TJ 7j<¥ 
ES^f^^ffi©/^ — fcS^ViT, 0 3 4 test m^^7jc¥^^fF 
5 §$Effl[Fxmin, Fxmax]CDP**J k te^ W 5 (4"IhI«) 

3feV^TS9 12te3i*> HZMP^iSt^ -(g^ZMPIHDtefS 

atst-^ > b7k¥j&##* o te&s) «fc^te, ^miE&^<D±fc7k¥- 

J3cH#tR¥J&# Fx ^[Fxmin, Fxmax] & jtt X & V> «fc 5 te £ n § . 
10 ^OffiSH:* 02 2©S4 1 2©Hi^^tH2 3©7D-f t-h© 

S 9 1 2 Tfct, A#«te«, HI 3 8 f b te^-TMS^fr 

fc>n& 0 S3 8©7n-ft-hT}4, S 1 0 0 0 ^5^T, R$$l k 

**MSBBf 3 3 <D S 6 1 2 7?KJ£Ufc±#!6#fc£7c8Sri3[Ta, Tb]te& 

15 §^s^^j»r$ns, 

te^tA^) te«> S 1 0 0 2^&S 1 0 1 4ST?©Il^fT^n5, 
S 1 0 0 2*6S1014 St©lIK, fuj&OHI 2 3©S 5 0 4^6 
S 5 1 6 £T©J&31£|i*IDT&5<E>T, »i SB & # llfr T S . 

20 S 1 0 0 0 ©$!0fi|8*a*YE S7?^5i^tett, S10 16i;i*, 
-ktt&f&SICTn^-* > b ZMPiftt;^->ZMPrecMt§n5. 
£CD*i£-, feflt#ft*©*J5fctefil*>S«(rfBISr2 3 <D S 5 1 8 t^K X) > Z 
MPrec It — — > (t&fc^02 7 i:St»^-> 
© $ #S 0 T & 3 /\° — >) l;|^§ns. ^te, S1018*5S1 

25 0 2 6 St©MI^frbni>, S10 1 8*6S 1 0 2 6 S7©ttltt, 
MSS0 2 3©S 5 2 0 6 S 5 2 8£T<2&g£pnDT£3©-TflftH;!£ 
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tHt5 0 S1016~S1026 OlltS, ±^^^.7X1^ 

h ZMPill Z MPrec <© l» 1$ » # Q\Zf£2><D^. S10 

2 o t?^j6 sn§ ii^m^- FojifammftnammQ % o 

oT, |8-0£:bT* S 1 0 2 2, S 1 0 2 4R«S 1 0 2 6 ©fflIO 
5 *£fr&3 •kSfcbT'&.fcV*, S 1 0 0 0 ©$J&fJ8*tf*YE 

l=r, T&frtS, ±#j6il««7n3(HM[Ta. Tb]Tte, ±|B© «fc S fc: /3 = 
OtftSCi^B, S 9 1 2©MST«> ±#a5#a«7CflJIS![Ta, 

j;5±#&i&a insist o ±$wtR<-&tbtz.±i£m& ; £~ 

m±fc&mMtm&v>m&h^Ts s 9 i 2©n?^n§±M 
»a ai be £*r^£ 

^±©^t<IU3 7 © S 9 1 2<8$&g&^Tt/fcSfc, S 9 1 4 

-hies 9 1 2x&®rz±.&*^nmm.*UTknft°tz> (^m^ 

Ji^tK^^s (^hhs) 3^^»&n*. tfc, ±ia s 9 i 2-e^^fc± 
#^^^soam^^^^^-r^ (^hj^sdsb (s*i k=o) j^saftw 
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£n& 0 HCDS9 14 CD MS a 2 2(OS4 1 4iHI©j!lit^ 

S 0 

^Jhcr>^£<|H3 6 COS 8 0 6 <D^m0^m^K.^:M^"f)V—^>^ 
5 mffZn, S 8 0 8 k &£ffc 

-f A*;i/A k ^ttJiJPSnS. ^V^TS 8 0 4 CSD, S 8 0 4 C 

^*T^#^^5t LT^SRB D , S 8 0 6 iS 8 0 8 ©II^DSSn 
& 0 f LT, S 8 0 4CSt^Ml/^<feofc^ t^fc^HS 
£t?«4-@#*#©£J*J5S^T bfc 03 5©S 7 0 4 fciifro 
10 S 7 0 4Tlt JiB<D < S 7 0 2 T?3&* & 3> HI ^ $WT CD ±# 
7K¥efi3am (Xe, Vxe) jft 6 » JH^^m^^Q0[k] (k=Tcurr) 

&V*TS 7 0 6 Kit** ^InI;^^SSgmj£#aO[k]£^S^&l$ 
5Sifc/&#q " (S2O0S 2 2 4 TsRa&fcfc <£>) £cd^t? 
15 jJ^Ri errq *IHSCSSI^T*» & n§. 2 B £ , S 7 0 8 Cl 

/ut?, ^(D^ibrcm^mmm^mm errq *sfF#ttHrt (oja»©«s 

S 7 0 8 ©¥!l»ritt*)& s NO*e&3 tfliS7 1 0 Kit^ a = A a 
( A a ttHffJt©«/^*) tb, HI 3 9 ©H^tCtEoTSIftcD^B^ZM 
20 P A^ — >fc#^*tO#EIE*JlI^.fcB* ZMP MfES 7 0 2<h 

(^Ilf^§C9±#:7K¥feS^#«ftjI^^^*^CD_h#7X 5 P'i2:S^ 
25 > 0 iff 3 T? & 3 , afc^Jfi^lBTft, ZMPCD^lEte, 

^:^jpj£¥2 2 ©jtffi©eK^w*«**i-ajww (£i££@jft:ttfflffl), 



WO 03/057427 PCT/JP02/13784 

12 1 

TfTfc3«fc5lcLT43D, ±b3#JI£ A # - ><Z>iFf »i£ 01**1 tt> 

V>£ 0 S71OTa = Aatt50S t g « Z M P flM 

8&g errq ©3Efl2 SUSIT S » * . 

±IBC0 «fc 3 US 7 1 0 T , a = Aa iltj|@«ZMP«ljiSi!)liE 

S 7 1 0 T?*»fc<E^IH^#»iB"C©±#7K¥fi:«aft (Xel, V x 
io ei) c©«^ia^ftfc^W-**JB»*iS^ai[ki«*Hw©^ 

(iESc i o) &ffl^T^8e>e>na. 

ft, S7 lOtfi^TAatt, #SU6Jg88T«, jftg IZ Wt M £ n £ flt 

ftmm errq ^3 < ^SCOtlT A a «fc5 ICRA a S« 

errq SWMH 1*3 ICR* * £ £ £ . 

^^TS7 14111^, /^/-^ISr (Aa}I^t§H^f^ 

^m^cD^fbofJ^') WMmoftfr e.n§o ssn, s 7 1 6 fc 

it*, a = -errq/r, T&&13S7 0 6 f * S6 fc ^ « 51 St # « M 
20 errq § , S 7 1 4 Ttfefc^ 7 ^ -^ig r TgJo a it 

§#^A 0 ^->©^IE«^M 3 9 OHflllCfi^TfiBiZ MP A° ^ - > 

*ti?S 7 0 2ICR5, ^IT, S708 <Z>#l»f 3S§***N O T * & IS 
25 DJ*. -hfBL&S 7 0 2 ~S 7 1 6 ©^I^iOIStl, S 7 0 8 <DM 
mi&M&YE Sfcfi^fcittfi, ^©^OlbJK^ (S 7 0 0 ) & 
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ffctfT S 7 1 8 \zmt$o 

(ZMPrec) 0/^->Mfe§nS. ^t^t^ZMP 

rec tt, a5fi*r*^iaii6#pi^is[o*^5«ia'Tf, ffc^^jt^frf^ts 

tt&t&aM®******:^^^* (iS^^S) «fc 5 ChflsfclM 
(S 7 0 8 ©|#) ISIZMPII 

^ZMPrec tt, BUfB^^^^fe^BS^^BJ 1/ ft h (D t mU 
15 H2 7 t^bfcZMPtec ©#»/^->K*^T, (fittl 

£5 Z M Prec <£>1^0^£ (A' 7 * — ^ ) . * 6 tl Z> » fcfc'b, S 
7 18 2 7 K:^ W-* Tm £ £ Ts2 ^tl^n Ta, Tb 

20 X&%<D £TZ>. 

_hfB<D«fc 3 fCif^^^mTC^-^ > h Z M P$HHfiA e ^-> ©tJcSJIA 3 

^ c £ tt5. 
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1fjS-r<5£> 1 ifOtt© Z M Prec — >S1«*tK: *»IA° 
9 £ 2 ^-hiC IT, ^B##0ifc$Bfc:33^T±#i&#& £±# 

fifjZli© < S 7 0 2 tZMPrec /I ^ — A 3 * 0 i ttt 

£ ZMPrecA^ — >©#3£iBi£ ! &*5tt: bcurr ibT^HJ^ 

=ft7C^r-^ > h Z MP^gf ZMPrec A* — >te> H 2 3 <D S 5 1 8 
£33 V>T3fc& fcnfciS 1 Jfe®;£#© ZM Prec /t ^ — > (W3j&*fc&fB 
acycl 2 7 © A* ^ — >) bl ©ft!T&3 

* (us i jbeihi##<z>»ss) ±#*#fttftass*^n8i. vei t 

£#JgHg£ b, Z MPrec A * - > & S 5 1 8 fc 33 ^ T ^ & & tltt A ^ 
— > (ftfstfi acycl T*&£|2I 2 7 © A ^ - >) £ L tff 

#30 ©n i iS!im^**tflfi_h#36»^i t^ns^n^ne ior g > ve 

lorg £ ~F o 
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A 6 1 =9 1- 6 lorg — & c 5 0 

Av01=v01-v0 lorg ••■ c 5 1 

Afllfei^Avflltt, ZMPrec ^3E^^ £ <D 5£#;«fcg? £ ft 1 

©«RrXA3afto36*iK**r«. fcb, A a l A v0 # 0 

ZMPrec §IE^§£§| ti^T, RII©T;^U 
Kl£oT, ZMPrec A° ^ - > <D £ £ SufB acyc2 tbtl2iM 

10 LZi^T, A 0 1 cfe^tK Av0 1 & 0 3^*111^^ T«^£ bcurr, 

i& i m\Bi ^m-^mm^ hi bcurr ^^m^^^^^iis^ 

? ^-r FH 5 &«#f$£j#o A 0 l 

15 l^AveS:, ^IeI#^-&^5^$ bcurr, ^ 1 ^HI^W#7^^ ^ bl, 

®£fc*©ifc*R±fl:§e*M £jeflr=£*CD:»SI-k#:g$»a 0i 0 err, iR^ 

m&m<Dietw±fcm&M tizigmmomm ±fc&m&&m<Dm v& err 



20 A 01 = ell * bcurr + cl2* bl + 9 err + el * v 9 err -ci5 2 
A v 0 1 = c21 * bcurr + c22 * bl + e2 * v 9 err c s£ 5 3 

fz.fc.'U, ell, cl2, c21, C 22, el, e2 ^IH^^, ftlJfeHI^SO 
&m-fflMs ±.W&mW.=h*:~ * > h ZMPiStZ MPrec — 
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2i<DlMRX<D±fam^ft <D^ 9 err tMMM<D^.V 9 err #3ft 86 £> *l £ . 

5S c 5 2 , c 5 3 (D^^T^«> ell, cl2, c21, c22, el, 
e2 JK 1 jtelil MSB* ±#^#^75^-^ > h 

5 ZMPiff ZMPree A^->OA s 7^-^ (4$ l$58 H*T § A 9 

bcurr, ^liHI^#f^$bl^^Sn§. T&fc>l3> Sc52, 
5 3©$3a§0 t L £ £ «fc-=> T, bcurr, bl 

10 3&*3ft8t> 6ft£. 

Ifi:, ^0^§O±#:git%t-^>hZMPif|| (ZMP 
rec) CD#^/^^ — ±fH^S6fc^lHl^^#^«^ 
bcurr ^tSjg^tlSo 

^ViTS 7 2 0(lI^, ift©Ii«ZMP/^-> (S 7 0 0 01 
15 DSUH^*i&fct§©«iiZMP/^-» fc, S718T± 

UT&S/^->*i^^§©ilZMP/1^->itT*€StlS. 

I©jaitt, S 7 1 OCft^TAa ®il$©^f ;^->?rf @ 

m z mp/^- >Kin*.*ffls t 

20 ^Tfc^S^Z MP A°#- >fc±#s£f£«7G ; E-;* > h ZMPiM 

S 7 0 0 ©;V-^(^^T^fil$n5|g^@^t^ ffij££>ftl<, -b 
^#t7C ; E-^>hZMPiIlZMPrec £0 (ZMP rec <Di$ffi 

— xd^z * — ? & o ) fci/t4jjsn«, ^®j;5fcits 

25 7 0 0 OjK^liWti^^nfe^lHl^^TS, ^©±#:feg^ 
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s 7 1 8 znrzJufa&m'&TttE— * > h zMPiii/^-> 

5 t^U, S 7 0 0 ©;K^T?«»6Ste#6nfcfiIjgZMPA^-> 
&m3ETZ> £ , S718 T^ae) Sn&Jittggf&fltTG^-* > h Z 

fc<&*. ^CT, aMSJSfllTrfciU Ji#2K¥&«ttitS S 7 0 0 <D)\<~ 

<b©j^ 5f 6 Sfc < T^tr «t 5 fc, ZMPreo tC 

MSBte^m^*©aiarfcin^.T, s 7 1 8 -ej&j&fcjbflc&i&flCTc* — 

15 ;*> hZMPSHI;t^-x:^ts±^^^juj|g$5g4$ts 
ZMP (3H&fcioT5S^*r$«*a:«ft*©^*©»ia^^<feI^ 
<€-^>h»S0lca«jS) «±*aS5»«[7n^:-^ > h ZMPlItfc 
Wt*n*. Ljc^ot, jgfc, S@^ZMP/^->i;j:#^if7nt 
— ^ > h ZMPiiIf;^->^Jnglfc/^->§@iZMP/^- 

20 >tLT, S 7 1 8T^86fc±#:^it7C ; E-^>hZMPl|ftA^ 

@szMP/^->^ijst§^@M^4^tnn tuiB^^m^^ 

HI 3 tMot, -bfHCD < S 0 2 8 K^^T^i^i;^^-^ 
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feflSIELfclfe, S 0 3 0 ©^S^Tfcsp/fcfrtf^ttffl 

t z MPft&ttB t ^-en-?nigtsA7^-^ s^ts. ^©m 
ics^t* m IBB 3 4 Ki3K-r«k 5 ten? — >\zm%.-znz> 0 ^it, 

20 S 0 3 OCDlI^ifflfet, fcS^fcfcS 0 1 6 Wf tt***N O T 

s o 3 2{:i^, ^m&^mmm (s^ntaa t ©no a* 

±|BS 0 3 2 Ttt, H37OS 9 0 0 *5S910 itt Ir] — ©M9 
*«ff ?St>n, S 9 1 2©t^JH?>tc&50 3 8 0S 10 0 0 

25 ~ S 1 0 2 6 OffilJjJffftbna. rcfcV, £©^§£-, 03 8 0S 1 0 
1 6 fc£V»Ttt, ±#&S&«7n ; E-* > h Z M P ill? {ft ( Z M P rec) 
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A°^->«, 0 fclKJtSn* ©tr&fc < , 12[35C7)S718 TlS^bfc 
iMilTC^-^^hZMPili (ZMPrec) ^ - > fcK Jfe <£ 

n§. ^^Ti3 7©s 9 i 4 <tiwi— ©aag^nfr^n, rniao, 

11 30SO32 OM^TtS. 
5 ^ViTS 0 3 4fcl^, 7s tf >t)V?% (P#y M©* 

CD^F-^^Sfebfefe^) & n3oT&fc>^> SO 32 CO^a^^fc 

fife^Tr^Bfffi^^fe £»n£ 0 ^-bT> itlS, WmOjSWO^flBWtt^ 
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20 2^©#»as#©Ks ci, C2 # 

Tz±^m^^m (#11 1 0 - 8 6 0 8 0 ^tem, <fc D J^ftJfCteJWI 
6 ©^i£^) ftJBV>T, P**;HC|(#2 > 2CDWS& 

miz femmm) <Dm.mzm^%?Rfe<»Mn^m$kw (#0*2, 2#*# 

25 t*3U5 ci*J«|^J:5 i:t5fc&©M) ft** &T±#»ftlfi:tt#i3I ft 
«2p±#!&aftgift5i<hbT^a£>T33<, fix, m #151 
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2000-35201 i i mmmmmo z?m £ £ o T*fe 

El 1 3 CD 7 n — h ©UKfcSo S 0 3 6 & 

^ViT, S 0 3 8fcl^ y fr^rfr&M^TffilE&^V^tk 
25 tuffi^8£#BibTiMUfcci;5K:, *i IE § fil-t#&g§£§^ S^Z 
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ofi-mms. ^mmm\^9t\zmmvrcwm2 001-133621^ 

10 ^fc&Tab^tft, cn^lttlt ^fT?^^coj;5 ^j^H^TK^P^^fi 1 ^^ 

4 2 js, zKD^mom 1 iifiiii^^t^^it 100 cdim^, 

J^f^fcte, il3O7D--ft-fC!)S 0 3 8 (Dtfr&omJE^W; & 

20 ifiit§iiyP7^itsi> 0 fefcb, m 4 2 co^M'fti^^;!/ 2 0 0 

tt, #^Ifi^#^:^;Vfc^T^ < , Mm<D 3010)5^8 0 3 4 

04 2fc*Vit, IIIb : &T>2OO*&^©a!»^SO3 80| 

^mmmmt. Ml 3GD7D— h S 0 3 6 lffl^T^ 
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5 If MAI (^&B#M t fc^LTii t — A t ) tl^Lfcl (ttlftft) & 

s o 3 s (DieLmifimn znzmiz, 7*u ? u me> i MMM^^©iif 
io «j£-r££> nm^^^^bT^, t&iiM^, jz-&m-m 

(D^mvm cm*) itMit)S5*^^§c§, ctm, i« f 

y= f (u,y) SiMt^y^^fe^i^fc, y * fc V> M * <k 
15 oTy^gtSiofc^cD^f ^fr5©tNDi5fc, A Hi # H IS & Hi 

m\z I, tzl? p y if m \z^m-?& &mafi zl<d£? \z^^ vrz7uy 
?m&- ±mmft£>TtfiiM (&&mtiw) iz^^^xm izmnznz> a 

25 ^tH^zMP a (DmKtf'e-^ > myjvt^jv 2010 
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M P £fc> X) (DfeR-t}* — * > hfeo x& my )V^)V 2 oil; 
iotl!ii$tl§@iZMPft)D ©JfcE**-;* > bit, llfttr 

fe, Kft. :7;v^ T J ;vms#7k¥ifc# : & Ffuiu 7 ;^;E•7 ^ ;^ 

^^:,K;J3; : E-;* > b £ Mfull ti&t. 

£fc, mm^.y)v^^)V2 o i te, sm«^-f4*^«^t-^>±#^ii: 

10 S^K^teSfeUffiTSo 

fc^O^ExJWC^fSb&ViT, HI 1 <D J; "5 ITfe 

20 
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S»tT^ 2 0 2 ©fcb*i (B^±#:7k¥feScr)||iE*) fit IE 35 Kj 

^7X2?^^ Fp fcl?*?. 
5 ±#zR¥te«*&IEJ18ES& i E-5 i ;V 2 0 2 te> B43©j;5l:, 

10 mb J3> ill 1 ^^TfUB^-Mib^^;!/ (3S^+77^*^f-JP0 : E 

ftg Zb — tt5, 

£(D±#7R¥teB*tjE/fl8$g&^'7*Jl'2 0 2 13, IfffB^M^^^^ (3 
15 S^^E-X^) ©»:fc#;£e5$©S; a8 , St a 9 , 5£ al 0 fcfc^T, m 
S*€-^>h©SiAMy t_b#:K^7jc¥&B©^S& AXb ©W?: 

it. 

My, Xb> Zb &*m5£Sfc IT, ^K* ; E-^>h© 

20 ^5«:^#&n*. 

A My =-mb*DXb*(g+d2Zb/dt2) + mb*(Zb - Zzmp)*d2dXb/dt2 

••■5£ a 1 2 

25 Fx, Xb^fSStt^^UT, m^^7]C^J^^O^iti AFx 

t±#:K^7jC^{i«<DSl!i AXb <Dmm&$: a9*5*»5t, 
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A Fx = mb*d2nXb/dt2 -Sal 3 

5 ±#7R5pJn3i«fc<fc o T^^T * AMp £ AFp <Djt-e^ ^)MfB±#: 
T^^-T^JS (f&frSa* 23*) al 3£0Difr&5jfcS, i&iW 

# s n * o 

10 h = (Zb- Zzmp) -S; al 4 

15 

A My =-mb*nXb*(g+d2Zb/dt2) + mb*h*d2DXb/dt2 al 5 

20 tff^o ffefo-fe, ±#mS^^m^^J- Fbz wtti^ns, 
Fbz = mb*(g+d2Zb/dt2) -Sal 6 

8 «fc 0, ±#^R^7»ia^^ Fbz a^^t^*. 

25 
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13 6 

Fbz = Fz-msup*(g+d2Zsup/dt2)-mswg*(g+d2Zswg/dt2) 

-5£ a 1 7 

5$ al 6 ft3£ al 5 fc(Ut5 Jl i: fc <k D , 
A My = — Fbz*DXb + mb*h*d2DXb/dt2 -^al 8 

10 

5t al 8 CD A My ft ±#7K¥4mJtIE JB JSKr^&T 1 ;^- ;* > b Mp, 
AXb ft«IEfflifg»*5^±#:7K3M£« Xc fcfcfjg 2 i± § 21 £ \Z «fc t) 
(at al 8 CD A My £ ± # * ¥ & ft *t IE ffl & S& ^ ^ ;P ^ - * > h Mp, 

AXb tz-miEm&m : E7 £ )v±#fr¥-tiLm xc sf^xts ctict & 
15 5£#«#&ns. 

Mp = ~Fbz*Xc + mb*h*d2Xc/dt2 al 9 

20 T^fe Sn^i^Mit^E- HflcJ*:7jJ£^h al7 fc £0X^86 6tl 
^±#:j^K^^ia^^ Fbz ftJS V>T, a 1 9 S n* . 

*7fc> S al 3 CD A Fx ft ±#3K¥ffifi*i& iEffl Sib ^ 5*^* R * 7K¥ 



25 Fp = mb*d2Xc/dt2 



•Sa20 
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13 7 

Tfct)?>> S al4, ^al7s 5£ a 1 9 , 5£ a2 0 TJi*7jC 

^^mmmmuwi^^^ 2 o 2 ^laj&snsa 

5 ttl85ft^. Mp, Pp i Xc cDHjS*^»5fcj&l:ti, 

±#§g?fM*&IE/B&» : e'7*;i'2 0 3 14, ttf I B _h Ef ^ =E - H K 
Ji#j6f&A*|jEffi««r i Ex^ 2 0 3 t4, SK^t-^ > h COSIEST 

Fr = 0 -Sa2 1 

20 ±#§£§^lf&IEfflg51fl^;V2 0 3&4, ®4 4 ©£5 IC, 7 =y 

FHT^$ni>. 7^-i^^— )]/<D*1i — ^fr4> El ll^lf; 

FH traCt?*§c £ ©^ftcgf^MlEffligfll^Jl' 2 0 3 <D7 7-1 * 
^& — ^ > h Mr *B ^ T 3 „ 



WO 03/057427 PCT/JP02/13784 

13 8 

£<D±&mmMffiiEmmm : E7 s )\' 2 o 3 mis^-m^^^^ ok 

^S^^-^ > h CD Id A My £J:#:g*|&©SE»A 0b cDM^£^b 

5 ^ £ My> 5b #fcbT, > b CDjSlfr 

A My £_h#£»a©!|RI& A 0 b ©iltS al 0 

A My = J*d2D □b/dt2 -Sa2 2 

10 

5£ a2 2 CD A My & ±#§g WlEffl JS ft =E 5 s — * > h Mr, A 

15 Mr = J*d2DDc/dt2 -5ta2 3 

T&frS, iflt^S&^lMiEfflfiEft^^;!/ 2 0 3 !t 5£ a 2 3 7?^£n 
fcCTi<S a2 l©«fc"5 1C^5 (Fr=0) o 

m&£W&) tt, ttrfB^^fe^M-fb^E^^i^^^^cD^^M (S 0 3 
2 ^^J6^:^[hI^^CD^S^^J t TCDg^_b#:^#^CD^^ffi) tu fB 
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13 9 

« xc (m&mm t ©fflfflMSST** sna«) 205 t~m?l 

irwL'fe'fe) tts ^7;v^r^;V'2 0 1 vmsa* (mmit^^jvmmom 
*> fcji^^e^^tiiEffl^Kj^^;^ 2 0 2 ©a*^-^ > b (Iff fa -t 

;* > h Mr) ££in*.7cfe©£&& 0 
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14 0 

Ti7JKf^ 2 0 1 WiEB»flcE*fcea 
7 JV^^J/flcK*^ — * > h Mfull 

+ _h#:7jc¥li«MiEffl^»j ; e^;p^-^ y h m p 

+ Ji#:^^^|MiEffl^»^7 £ ;V ; e-^ > h Mr 
10 = ffijEgmfeEitl^- * y Y 

5 

yfr^^jvmsitjTkm&ft Ffuii 

•••^ 6 

zmp) ^srnfc^ic^H^ns, 

^tlE^W^KcD ZM P = @SZMP 

+ was g aims ^^e-* > wb*j*k 

25 -t)mw.f&ft 



••5$ 7 
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14 1 

&fflV>£. MlE^CDJlCD Z M P CD Y # [r! * % fflt & 

5 fe^l/, fit IE #©3*© Z MP CD Y m~?%m-&lzU , 

&,7<Dftm<D r + j « r-j KLVfovftitttebtete. 

3£ 7 ^ e>^8& Sns^iE^^CD^CD ZMPtt ZMP^Ufflfifcfe 

**nf£fc sfcv>, en* z m p mmikflr 

MIEe^^E*7K¥^^«> ^MlEfflcDJE£S*7K^&£#l« 
10 «Hrtfc3feW-nwrft:6*V». £n&mK;fczfc¥/fc#ffl*&&#ili*.£. 

#sn«*tiE^$cDX© z mp cD^ftnis^#) & m& 

fuT, MfH±#7K¥^gliiE^^»j ; E^;U 2 0 2 £ fU IE _L -ffc s£ 
ttlEJBSEIfr^ET*^ 2 0 3 ODHfcti* (J; D MlEJBtgl&^^t' 

en&©H*tB*#fcSBr£©2R*SfcJKJfcT5 (ftfetS) M IE 

20 fflgitfi^ 0 2, 2 0 3 ©Sfcjeffcfflttf&frS. 

tf, ±#*¥&«*tiEffl«Ea6 ; e5*;p 2 o 2 ©&j£tefw«! ic ^ xn 
ftiz&mmA&mmisrcmm 2001-133621 
25 Tth#sn§ate7j<¥&e xGf **Mb^5^#&<z>i»rag?»££ 
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14 2 

<H»ftltf*#*. e»tlT^fe B fcfcb, mtotal «ifBa#>y Mill, mb 
5 ttjl&BB-httR^H* <#J3£*g^«*) T&D> XGf tt, IMtr^ 

Kv » 7 ^ — P A y # ffif w <D #4 >t & § o 
10 ill^f i = -mtotal/mb*(XGf-XGs) -i&8 

±&7k^&mmiEmmm : £y*)vmmm y a - H;t^i©zMPiit 

= K P * (ttTiEfflRili^^^ifrTfc^lfc*- B«*Sffc«) 
+ Kv* lijEffl^S»i^5 i ;i/-h#:7K¥3a J S 
15 + iSlE/BMl^T^iteTksF&fi 

-a 9 

mtimcD&miomizfe, mmm&m^znz,, ^m^mmwi^hmm-v 

20 & Z> a 

01-13362 i -^icfflvi & na±#*¥tt«*iiEffltfi» i E5 i ;w t» 

25 
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14 3 

ttIEffl^I&^^;W^^'fb ; E- ^ > h ^$tm Mpfdmd t P?^ 0 £ £ 

««iEJa8i!ir ; e5 s Jl'*5£ft; ; E-;*> h Mpf tn?^. 

15 -h#:7jc¥^gMiEffl^i!i ; E^;i/^^'fb ; E-^ > h^Sfcfit Mpfdmd 

= K P p * (mjEmmm*:^ jv ±fo7k¥®:m x c - s^imsftg) 
+ k P v* mmmmm^'r )v±wy^mm dxcfdt 
-mmmMWj ; E?)i±fc7k¥'®Lm x c * ±#ms*^it^^ Fbz 

•■•5£ 1 0 

20 

fcT^L,, Kpv U7 4 — HAy ^$SPCDy-l > 

A \zfe®W.Xmfc±4bmRJ3®W.J&ft Fbz tfflsffl L, 
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14 4 

±#7X¥^®tiiE^^ifr ; ex;P^^'fb ; e-^ > M«I Mpfdmd <d 

5 ^feyk^&mmiEmmm^Tfy&mfc*:- * > bs&fi Mpfdmd © 

*a^33S© r-j & r+j 

io ±^.7^&m^AEmmm : B^)vmmm 2 o 6 tt ^i:*ttiiA^ 

j£3l&l>&«rfiB 2001-133621 5 ft&S^&CQ 

mmm 206 ftttjernj* a^. 
&ummm$££.ffl 100 b^m*T§*2p-h#^^^t cm 3 7 © s 9 

(1370S91 4T^56 SnfcfeCD) fc, IE @ *H _L # H ffc 

^E^;V 2 0 3 ©^KJSDT, P I 0^&£<D 7 - HAy ^MMJWfc 
25 ^oTy^-F/t^g; cn^_h#:^#^MiEffi 
^ItrJl' 2 0 3 fcttiinfftfcA^T&o 
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14 5 

*>hM$tm Mrfdmd tm&o Z-ZX Tg^fgj £ ft 0 & , Jt#: 
Tfc^^iSliiEffl^ifj^^;!/^^^^-^ > h^^m Mpfdmd hnWi<D 

^wmmMmiEmmm^^jv^^it^- ^ > Mti Mrfdmd e& 

10 

^^^^^MiEffl^Kf^x;!/^^^^-^ > h^^ffi Mrfdmd 
= Krp* (MlEffl^lfr^^-t^i^ 0 c 

+ Krv* liiEffi^K^^^Jt^^^^^Jt d0 c/dt 
15 — ^ 1 1 

rctcV, Krp, Krvtt7>f-H;V^Mj|0^>Tfe5, 

±#^#^) (Dftte K) \Z 0 £ life £V> 0 
20 SO?, 0 4 2 O^fg^P y # m%m V^T S 0 3 8 Oll&iiit £ 

±tBo^<i:<, mm±fo7k^&wmiEmmm=E7*)vmmm 2 0 6 (si 

Mpfdmd &$t*b?>nz> a mmtfommftffiiEmmM^'rfrmm 
U 2 0 7 (am \z ^^-z±w^mnmiEmmW}^ : T)V ! ^m\i^-^ 

25 > bW&l& Mrfdmd 8& & 
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m) 16 fo a* fo mwg& 2 0 8 \z & &nso t&^-rs £e> ic, _t 

#:7K¥&«MlE^M»i ; E-x;U 2 0 2 \ZU, 7 "rfrmfc fi ^ - ^ > h 
Mfull fc, i^TK^feg^IEffi^Si^^^^^fb^-^ > h Mpf £iJP 

^Hj^Et 1 ^ 2 0 2 ^^^^E-r-^l/^S*^-^ > f> Mfull (D&n&frlfc 

10 

F0=mb*d2Xc/dt2- 1/h. * Mpf -^1 2 

*2ii«s, mm (iit-At) (DJifoTk^&wffimmmW)^^ 

)V 2 0 2 CDmS^TK^^^^^To 
15 £32312 Jim, t«rlElCDii#:7K¥&aiftiEffi^«f^:^;i'^^'fb ; E-^ > 
h Mpf ^£^t, Ji^TK^eSMiEffiaSi^^;^ 2 0 2 \zW.WkW\z% 

20 iEmmm : E7 s )v&m4\: : E-*> h M P f §±^Mit^- n^^^it^h 

25 TK^&aMiEffl^l&^-T 2 ;!/^^^^:-^ > h^^fi Mpfdmd iZ — ^ £ 
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14 7 

&£§&8ffilEmmm : E5 £ )l&m<k : £'-* > hgtfi Mrfdmd 

Min & Min m^ffl 2 0 9 \Z£ V) &® Z HZ * ^OD^I^jt-^ > h £ 
^ailP^MiEe^^S^^:-^ > h Min hW& 0 MESP#*ftIES$S£fc 
5 H^*-^ > h Min T^id Sfl£ 0 

Min = Mpfdmd + Mrfdmd -5£ 1 3 

"Ttefr-fe, ii^JPS^MlEg^mS^^-^ > h Min i#:7X¥& 
10 gMlEffl^tfrtrr;^^^-* > h^3&« Mpfdmd fc±#:4£i^M 

lEmmm^T* Ji^izfc^- hm&m Mrfdmd ^sn^r^> ^ «t 

15 -ft ; E-^>h Mpf J&> £> y )\' : E7 i )VmRJ3 : t— * > h Mfull ^MCfcI 
t^^^n, IftglSftijEffljfiltf^-^^h MrlJ, Mrf£& 

© J: 5 Iz f£ Z> o 

20 

ffiJEUmmfctl^— * > h = Mpf+Mrf -il4 

Mpf \z±fa7k¥ L &WffijEmmW] : £:7 £ )l<$:l£4k : £~ * > hlfl 
25 Mpfdmd SftAl, fr^, ±#^^^MiEfflS»l ; E^;i/^^^ ; e-^ 

>h Mrf \z±i$^m ft miEmmws ^ felt* - * > hm$tm 
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14 8 

Mrfdmd £ i^, M f B ^1 1 3 & ft -5 . 

&v^t> ft be ft ft (ms*7jc5p^^i!i^#E#^J;^ZMP«![^^#) 

^liUT, ±#7fc¥te«ffiIEJl&I&*^;i'£j£'ffc; ; E-* > h Mpf £ 
±#:7K¥feS1tiE^jRSi ; &5 ? ;V^^'fk: ; &-^ > M^I Mpfdmd Jc- 
5 J^O, ±#tfc»a*Effl&»r*x;]/5fc£te*-;*> b Mrf 

±#:^#^tiiE^ISllj ; E'?;V^^'fb^-^ > h^&m Mrfdmd fc — & 
£i£;fc»^fc, m&lr&mEitlTk^l&ft Fin ^ Fin StUS 2 10H± 
£>ft£o ^(OmSATK^^^S^iWIS^aiElWmR** 3 ?^^ 
Fin iH?4K. 

jEmmWj=E:y £ JV 2 0 3 fcl fc£ l£ £ # zfc ¥ J* 4H4 3ft £ U fc l*, Fr 
ttOTS§, Lfc^oT, *0JlSBt«IES^^K*7K¥^^ Fin tt, 
±#*¥ffiKMiEJa«I&^7 i ;i/£^ft; i e'-;* > h Mpf #0T?&o&£ 

5* ;U Sitter*-* > h Mpf *±#*¥&BttiEJfl«tt : E'5 i ;l'5fc5£rtS ; e 
hm&m. Mpfdmd fcXMU&C£K:«ko , T«lin*r 

Jb#*¥&«»IEfflffi» ; E^;W£j£flS ; E--J* > h Mpf £ 
20 0 5±#*¥te«MiEffl«» ; E7*;>Sfj£<b ; E-.*> h Ig # ffi 
Mpfdmd K^HLfc d t fc «fc o T*finT«&J8; J R;&7Jc¥j£$Ha> _L#7fc 
¥&B^IEfflSIfr ; E^;V£:^'ft; ; E~;* > h^I Mpfdmd *±#:3fe5t 

bfc^ot, &tfffl|gi&«jE@«JBc£;*J3R¥fifc# Fin tt, fufM 1 5 
25 fcjRfcfcSte, ±#*¥ffi««3E/B&»^'x;i/5fc5£flS ; &--;* > M^I 
Mpfdmd £±^Mii^- FmR^ifc^hTfiJo fcffifc, fa f S & 7c 7 
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;v*x;vj£K#7j<¥)&# Ffuii £jjnlp:b, $e>fc> _k # IE ffl 

Si^T^^tftt-^ > h M P f a* o t&o fc£{£^Lfci&-S-c>±# 

5 

Fin = 1/h * Mpfdmd + Ffull + FO -Si 5 

-*>b Min tMiWIBI^SjEg*^^** 3 ?^^ Fin £ # S» , d ft 6 
10 tfflPg&3jq^fefiT^§ (S^ZMPSfcO©) fcllSffilEBWJfcE;^ 
-*>b Mltd £<MIK»IEa*iffcK#J!R¥riG# Fltd tffHI8£LJatt2 1 
1 fcl J; D&3t2ft£. m^^§^-5fc, *jtIEgt*£t<Z> (ZMPS^DC) 

mzii]*:-*> hummttiEmmmR*}*:— * > b Mita k— sl, it 

jEil6#©*K-*A*^J«»tt«IISR»jEl**fi*7K :s F«^ Fltd fc — £fc 
15 (ti®S2 6, 5£ 2 7 <Z>M£ 

SUBttnEaWflcSa^-j* > h Mltd £fflmffijEBimmKtl7k¥i&ft 
Fltd ttt, *IIE#*©*©ZMP#t(reZMP!ff*fcHrtfc-#ttl^ 

5fc&^2ft£o Mltd & «ktf Fltd teZMPft!!ll?)^#33 £l£ 

;*>hK3fcll Mpfdmd fc— £ci=&**SE^tefc& -3 n«. 
Rlfiftfc, ±f*^^^«iEffiiS»j ; ex;^^^'fti ; & — * > h Mr nft&& 
25 BSD Jtttgf&fcttiEffllSIirqex^jete^— * > f^^fS Mrfdmd K 
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15 0 

;* > h Mpf, *54:tKJi#:^#^iMiEffimiti ; e^^^^'fb ;: e-^ > h Mrf 

5 -m^ft^tl Mpf?£l?gB 2 12, MrfMUgR 2 1 3 fc «fc 6^5, 
Mpf = (Fltd- Ffull- F0)*h — 5£ 2 0 

Mrf = Mltd-Mpf -SC 2 1 

10 

Tfcfc-s, Mpf s*ai2i27?a, ^aisMiEa^^s** 3 ?^^ 
Fitd^e>, :7 5* ;v Ffuii ^ic, Mp#ot?*o& 

Mrf«M2 1 3TH 1« Z M P * to 0 ©WIRMiE @ WficR* 

y v Mitd a> s> mm^TK^^LmmiEmmm^^^^Mit^:- ^ 

>b Mpf d t fc£ o » -h^^^^^IEffi^m^x^^^-m^ 

— ^ > h Mrf ##6*15. 

Mp, & ±tf±#§6f&a«IEffl|g» ; Ex;V&R# : E-J* > b Mr 



Mp = Mpf-Mfull —SC 2 2 

25 M r = Mrf —^2 3 
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1.5 1 

T&tolS, Mp mWU2 1 4\ZT, ±.fcfc5E&WffilEmmm : £7 £ )V$: 
^-fb^E-;* > b Mpf ft S y Jls^^Jimfct!^- * > b Mfull SiC?) 

SftS. Hfefc, -b^^^^lSlEffl^ft^^^^jE^^-^ > h Mr 
5 ±te§Sf^«IE/fm&^;i'£;tft; ; E-;* > h Mrf t f**) - tfHfi £ $ n 

> h trft O'&^MiEfflmisi^x^^^&g xc^iai$n§ n 

2 0 5, 2 0 4 CT, ^-tl^n^iS 24, S25 Klfig 

2 4 

20 

-a 2 5 
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15 2 

10 

= mUffiiEmMfeKtl^-* > b Mltd 

2 6 

15 ttrJEiffi^RA* 5 ! 2 ^^ 

= $U|5BtiIEgM^S^7j<3p^^ Fltd 

-5* 2 7 

&±©;r£<, s o 3 8 <Di&mniEi!fifTt>nz> 0 

^26, 5£ 2 7 J; o T^a6 £>frl£ £ £ ^T^gEHJT^. 
25 S21, *22, ^23 5 <Z>2E5aJcftAT& :tt<fcO, 
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15 3 

Mltd ifcs. 1rfot>%, 2 6 \z £oTl&;fr^i$¥«*#£#§J£T3 

— S a2 0, Sa21, ^12, 5£ 2 0 £5$ 6 <£> £?2 fcft A*f £ 
5 fe©iiIEl^m^^7K¥^^«> Fltd T&fr^ a£2 7JCcfc 

10 =mb*d2Xc/dt2 + Ffull 
=F0 + 1/h * Mpf + Ffull 
= F0 + 1/h * (Fltd- Ffull- F0)*h + Ffull 
= Fltd 

-5£ 3 0 

15 
20 

25 S«»B3te58£SI5l 0 0 btffcfeb&ZMPMftHOPIfctt, 

*Tfc:fc>*&-ffiB3H 1 3CDS 0 3 6 T^S^nfe 2 M P ^^l£H CD ^flfffi^, 
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15 4 



5 jfcK**-;* > htf&flfiffl 

= (ZMPMffl-SlZMP) *flcE;fc»I&/35#^ h;v 

-xS 3 2 

&<5o r*j 
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15 5 

ft*^«J ;s Ff(S*#*ifiOlWK»JSr«ili:*«»lsnT^S. 
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15 6 

ftl:«k5ftOZMP*I|fiaZMPttlP$5fflfc#fet5 21 t^Sc^-T^)) 
5 te, )k : &-?mmt£n&. retch, Mmax teffc^*^-;* > hfF^flffl 

Mmax^ ffijEmmvmKt}*-* > h ^ Mmin "^3 3 

7K¥/&#fi : §lifflcE>±M, Fmin «TIB«T?»5. 

Fmax^ ^ Fmin -i3 4 

15 

Lfctfot, 5* 3 3 & 3 4 tt, i&Mf& fc^n^n&ifc 3 5 43 £ 

20 tf5£3 6 l^i^nS, 

Mmax^ Mltd ^ Mmin -^3 5 

Fmax^ Fltd ^ Fmin -5£3 6 

25 0 4 6 fc^f, mmizmZLtlfc^L f$fr(D X tt * D (tft^tt^ 
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15 7 

*tofci«)Si:*^T, mwiffimmmfeBLtifc^f&fr Fitd t 

•HaWiEBWflcSA* — ^ > b Mltd ©«ft (Fltd, Mltd) 

5 ®4 6CDe^L era bit? e^t^a5<3DH5tLi^a^oTVi5) ©£ 

•5fc, MmiBi9bft]EB»mR*> : E-*> h Min ^HAt-^ > hft 

10 (Fin, Min) ^#ftlT^5i^fctt, M M ©H^LT^-T^P < > Mltd 
tt&WEI^IfclEBSjfcKA^-.* > h Min fcb, Fltd teMJRBBtfttlE 

g^m^^x 5 ! 2 /^ Fin \z?z>. mm<D^t<, n<D&*>\z'r&f£n 

~e> 3t 3 5 3 6 ^St«. T&frt>> ^^©tfcK^-^ > 
h/O^IAt-^ > hfi^!&BF*nc#&L, frott IE;*** 

mmfciJ^- *> h Min, MMI&Rf MlEg^j£H#7jt¥J&# Fin te« 
IS^^fl: (UHE-BrTK:) Mltd, Fltd ibTffi^J^n^O 

Min attf;^^-;* > hfF^I£ffll*l t^ftlt^TS:^^, 
&WI&l$»IE@«JfcE:*jzK¥J*# Fin ^Jfc^A^Jfc^W^fcSffiftfc: 

5 P^^W : *«fflfcT?ffl^nfc*^r^©ftfflfcjjlt (Fin, Min) 
25 Tt*fcV> &© J; 5 Mltd £ Fltd t^&Jfe^tlS. 

Mltd Fltd (D®:7£&&%imT&MiZ, ^ <D &l£\Z & ft Z> 
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Mitd ^mmmmniEmmm^tjt-^ > h Min \z v. Fitd£ 
mm^mmiEB^mKii7K^m^ Fin fc-r&t, mje^^^^k^^ 

^©^CD-h^TK^&gffiiEffliSffij^E^;!/^^^^-^ > b Mpf tii* 
a&^araiEfflSEili^T^VSfejefc^— ;* > h Mrf tefftfasS; 2 0 43 J; XS^. 
2 1 fc&V^T, Mltd Min, Fltd IZ Fin SftATS £ i: T # £ tl 5 <, 

fcfefctt, Z.<D£o CLTIISnS: Mpf £&fc£ Mrf &3ggT5&g# 
££>]», #§«?«Tte, Mrf *»±#»#A»iEffl85«i ; E7 s ^56f 
Jt-ffcl^ — <* > h^^fi Mrfdmd D — T&fc>"^ 

Mrf <D Mrfdmd £> O ft IE # * tf» K: & S d £ £ h ? S . 

15 JKOfflSSKTKJB^S. 

-L#3B#£»IEJB*I& ; e^;V2 0 3 TSlE-e^-^^S*^-^ > M3U 

LT, ^Wik^tiLW-^lEmmWi^^ )V 2 0 2 ©»€fT?^jEL/§n^:^» 
^^Ji#^#^ffliEffi^Iii^:7 ; ;V 2 0 3 ©»**#ttfc^;i';S*&fc:ai 

25 7C$ii-§) ii^TK^PfeSffilEffl SSS&^-t*;]/ 2 0 2 * tgjn 3 i± £ 
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&LV>o ?tet>%, ifrSftWftHIIEfflaSft^T*^ 2 0 3 £tg7c£i2:3£: 

Mrf Atifriei&AttjEffiaiib^^^ftje^^-^ > 
b^^fi Mrfdmd KlT^«ilR0-S:*r5 2:t^«*Sii-ati:*«a* 

5 ST, Mrf #±#§£#a«IEffl«» i £x;W£5£ft; : E~-;* > hS^iit 
Mrfdmd C-lRt*ftftKI4, S 2 0 1 tt^ViT, Mltd fc 

Min, Fltd Fin SftAtS itTf&nfc Mpf Mrf <Df*jT?> Mrf 

wixs^nfn, Mpf fc^t^iisn^^n^ & fcn. 

• Fltd CD^Jg*^ AF £ Mltd O^Si^AM it*. "O 

10 ^SCtf^S Kl Fltd t Mltd £g£ST£t> CD £i-£ 0 

Fltd = Fin +AF -S3 7 

Mltd = Min + A M — S 3 8 

15 MIBS2 0$$£.Z$j£2 1 J;D> *aoHff##6n5. 

Mrf = Mltd- (Fltd- Ffull-F0)*h -^3 9 

-htas 3 7 3 9 a* e> m e> «t 5 t, *s*ii*4it^nii, 

20 Mrf te^s^n&v^ 

□ M = DF * h 0 

£A±<fcD> AF ^cfc^AM tt, _tiB5S;4 0 S#»Jt L fc: Itntffc £> & 
25 V^„ 
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16 0 

^>M*fi Mpfdmd teT?#*iRD5E^21i:««a*b^©TT, ill 
$f.CS37> S3 BSffl^T, Fltd £ Mltd <h&*fe5tf S D Jint'J; 

LTt£$nfc Fltd t Mltd 0 4 7, H48IC 

*^TIt^ (Fltd, Mltd) titi, mfLJ&fe> &$L& (Fin, 

(Fin, Min) fcift Hjftl tfc <&• 
iSt5£, ± IB tttft , S3 7, S3 8, S4 0^ilMf^^ 
(Fltd, Mltd) <DM<gr&M$£-? £ fc, a*.jft©tt»^ 6, ±#7X 
s Ffl:**tiEffl«» ; &5 s ;i'ftjefl3 i E- < S > b M P f fcW-ftWT* fc» 
15 Mltd O^Ii A M t Fltd OfllAF CD Jt^i^MJi^- HSS*£fc 
$ht^5ui^bt>, ±|BiSi|ft*s, (Fltd, Mltd) £ (Fin, Min) 

Mpf jEttSaSH bfc^^-OD (Fltd, Mltd) 

20 fzfdV, 0 4 9 CD J: 5 , S 3 5 , S 3 6 , S 3 7 , S 3 8 > S40 
£^J£-T3 Fltd £ Mltd 3&*#«Eb^^»-&te«, *OJ;5i: Fltd £ 
Mltd t^ft^^n^. C ©^^(C Mr Sf5b!5;^tt&*f6 
26, Mr ©SEJE«^Tf*5lStJ /h* < J; 5 

f:?, S4 o oftto d ^S4 i sn§. 

25 

A M = A F * h + AMp2 -S4 1 
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16 1 

Fltd i Mltd S3 5, S3 6, S3 7, S3 8, S41 Sr^jS-T 
Si5l:MSn5. fetch, AMp2^0CiViSH, Mr ©S5i*« 
/h£<&£©T, AM P 2 cD$fi^{e^S/hi:^^i; 5 HftftS. 

5 Jfefc^-* > Mttt Mpfdmd fcT!£*KKD3a^ £ t*JaSUVi0T, 

10 i©i5}:btft£$nf: Fltd £ Mltd H4 9fc*Vst 

M*LJ& (Fltd, Mltd) T?*tt, H3tL^«> S3 5, S36l!i§n 

©ft/St (Fin, Min) Ji^Sfcjl*- FflcE* 

15 }t^h^$>Z>m.l&teM*>T&^&£'te2>o 

JgJUi£> < , BiZMPSfc!) O «RR*tiE 1 ^E- ^ > b 

Mltd tW»#iEB«ficJE**¥J5ft» Fltd t*»MSns. 

fctt, S3 5, S3 60>Jh|B4B Mmax, Fmax cfe^tXTBStt Mmin> 
20 Fmin t* 0 £ ft & <D~V, g A Z M P £ t) V <D WES IE @ ^ - * 

y v Mitd tmmffijEgnmKJjfcw-j&fr Fita otas, 

3 7n—ft-f MM D> K±©2Ti:< S 0 3 8 

fro fern, s o 4 o tea*, mn tSAt *£tf±t ^ stfs out 

MO, S 0 1 4^5S 0 4 0 *7?Ojai§ftt)St. 
25 SI 4 S#il/T:o*l«!)il(:i§M4J*lio»^5$ £> leffl 



WO 03/057427 PCT/JP02/13784 

16 2 

T\ igg^H^^IS^l 0 6iwT, iiE@I«H*K#S¥2 2R, 

BiiM (flit) ^D^^ bSfefa^^U 1 0 2 £3t£n&c 

15 n*yMjlJ^5 ! ;H0 2tt, a«JLfletfc*36F» (flat) tM^f 

s*##iiEjEB«j&¥tt«^» (ttm) £A*n*n££, ^ne^is 

i"*PfJWfl: 2, 201 2iOHI (10R (L) E) ©Wa&Xffiit<fr 

o s fi, n^>y hssros^^v 102 -enmzftfzmmm&mi* (tt) 

20 ^g^Itbtn^y M0MI#2, 2 O 1 2 m<DM%H<D 

z>mmm<Dmm%M c«o ^1^1x^3 > b u-^ 1 o 8 fcss*. 

Ifen>l>p-7l0 8(i, h M^trJl' 10 2 T^tB^tife 

25 8 ) M©Wffi<B&ffc&aifi!ft!lffil-rs. 
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16 3 

4S^0errx, 0 erry (Pb< « S 03016 

n-;i/#lRl (Xttm D ) ©£iMflH6#e errx T?* 0, Ify^ 

5 IrJ (YttllO) ffl^i^li^0erry fct M 12 I^Mir > If 3 6 

icioTfttfisn, ^©tti}ii^ig^ft»»iis i i 2fci&n 
p) t) ©ttflt^ac^a^-j* > h#tb^n^„ ssk, 

>^7< T >-Xftf££fe5tgB 10 4ft Aatttca^TJitjEBWflc 
S**ISEIE*r5. ft^WtcS, S*^gj!j[t>M (g^ZMP) 0D 

25 m, z.<Dmw<Dgwu&®£.j&&m 1 0 0 D3j?y h CD^§^ 
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16 4 

ar teia, xmrnAtfifttemmisittomy. 10-277969 
h Mitd izMmffiJEmmmKJjfcsp&ft ntd *&:e#&©3*<dzm 

JV&mit^- h Mp te, i^TK^'fieitlEffi^Ilj^'T 5 ^^^^^- 
10 *>hWlikm Mpfdmd l;-t*fcliiS^il:S:§i5{:, ±#§£#£1 
UtiEfflffiSlr^x^Sfe-fb^-^ > b Mr tt, ii IE ffl & Itr ^ 

i^^ft^-^^Mttt Mrfdmd fc — SSfettjfiViffifc^S i 5 £ 

15 ifflSI&^lWiEfflgEWl^x^ 2 0 3 T^IE-e^^^R*^-^ > MS, 

<^it§o ifeibx, aa^^/p 2 o i sffl^fc^wufc;^ 

;V=£#<B*jtjE&±. -e^^>I®D±#7K¥'l2:«MiEfflS»i^:T i ;i/ 2 0 2 CD Wj 

20 sgf^&gfc&iEffl^Ki^;^ 0 2 oib^fc £o T*i&IEU£tl;&^:!#'erte 
±#^i^M:iEffl@tfF ; ET i ;l<' 2 o 3 ©»£*¥ttfc i E'r;v£#teiin*.s 

i^^^^MlEffi^Sj^^;!/ 2 0 3 £l»7n£-(±<£> d £ 1> , ±#:7jc^feg 
MlEfflSi&^e^JV 2 0 2 SftTcSi^S 21 £ <k 0 feSifet^O^IS U ^ - 
25 Tfcfr'fe* ±#&fM*&IEffllKI& ; E5*;i' 2 0 3 & tfc 76 S * » CD Jft f£ 
Mrf &±l*mm&ffiiERl&W3 : £ : T)\'$:7£{k : £-'* > 
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16 5 

Mrfdmd ten?£*HB 0 — St5 £ t^S^^tS 21 UV>„ 

£n&©&i~$gi sssiBoffFSttHisje^aictt, 131 3©7n-? 

t-h©S 0 3 0, S 0 3 6 ©iI^^JSlTfeO, Mil^K^7K¥^ 

^iZMP (iozmp) t&mutt&mt it, ^nsoMHiH** 

10 C7P-ft-b©S 0 3 2(D|lI <*W i E'5 4 ;U^&»l$ffi©J* tiifll 

*>h©B#ntig (=0) t^ii^ittt^j&sns. Sfc, % 

# Ffull fei^?^*^^*^-^ > h Mfull Sfft^Ii (Wfc 

Mfuii *3fci&si&g) ^t^L/t^s, *fc, us i ~b 1 5 ^Bj(D mm 

$ & tc, US 1 ^SB^HT«> $f§4 ~il 1 0 Sg^Mi^fc^ 1 2 ~Jg 1 5 
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16 6 

mmm^^jv 2 0 3 ^tm^s. £©*g-&, gfttrMM^ 

T\ Mtatfayk^&WWiEmmW]^-?)]/^- * y b Mp 43J;i^±#§£# 
A^iiEffl^Sj^-x^^-^ > f> Mr ^#^£tlT, ± BB & ft * x 2 0 
2, 2 0 3ia^$n, MfBMEffl^m^^-L-ffcjfc^&S Xc 

mtzy fr^^jvmKJj^-* > b Mfuii 

(Mp mWm 2 14 CA^^tl^fe©) ^^Kj^E^;1/^^*cd^ 1 JgfE 

>b Mpf £±femm&ffi]Em=£ ; T)l>%:l£fc^:-- b Mrf Cinte, 
10 Mr fc#L^) i:*t|Sft^7*;PfilffES0^2if|fP* 

ft ; E'-^>M^tt Mpfdmd 33 £tf±#2g#MffiIEffi«» ; &5*;V5fci£ 
ftt-^^hS*!! Mrfdmd ^gltfJl'i^iiDS^fitlTl^ 
e>n§ 0 *IHW|gl$*IIEB*jG|c££*-;* y b Min £ & ft! £ 1$ ft! 

15 iEMnRilxitlfc^J&fr Fin t35«» 1 25gM*S«i;t^lg 1 35SWfc*Jt« 
ffl IS 2t bTMIB Min ig^SB 2 0 9 Fin 2 

@g«E^ ; e-^>h Mitd £$im:mjEmmmBLii7k3£)&fr Fitd 

25 U T £ V> 3 A;T&£ 0 
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t&d, c(Dm^(Dmmmmu, Miami mmmm\z^^x, Mpfdmd 

33=!; IN* Mpfdmd OittrffiH, c\ft\Z J; X> , , $ 1 1 5191 

^CD A^SrSiEb/^^^^T* fr^mm^?" )V £ ffl ^ £ 3^7? & S ■» 
10 EI5 0«> £<D|g 2 ^im^^^^S^gOSjf^, Jlr^tfHCte, 013 
7O--ft-bOS 0 3 8 <D#^<^IE^?££IMTS«&:?P ^ # 
®^&Sa fctfSL, 05 O0¥M€t;1/2O OH, HI^JS^^^IrI 
il, &\zmti^ : E7 ! )l'fdWte < , mm<D S010*5S 0 3 4 co®S> 

15 T, 0 5 0 lZ& 1>T, ^^b^rT^ 2 0 0 j&> ZftV^frtf S 0 3 8 (DM 

ii:ffii-r§. h 5 o (ommuftv? n iMMMMizWt&m 

4 2 £ 1^ — CDatS^fc^ ^Ttt, ®4 2 — ©^Kiff-Sf^liHAS. 

S 0 3 8 (Dt&mSkft- CO 1 USS^M^IWICT^SCO^I^BJ^^ 

B&U, JKTK:IS5 0§/BV*TS0 38 
20 S 0 3 8 Tli, m^<D £ £ < 01 30S 0 3 2 T^fefc^lft 

fziummm) \z, wmmmmm mm- At) ti^0^t<iaii 

fzffisEmmWi : E<rJV±fa7$<.^{tLW: Xc ^HgB 2 0 5 J; V to X £ z\ t. 
iZ&V, ffilEe^-h^^K^^g^*^ 6^5. 013©SO32 

mmmx?£®%iummm) \z, mmmmmm mnt-&t) xnmv 
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5 t tffta^2 4, ^2 5tJ;D, *§ IE IE 

10 i7j^7;i' ; E.f;i/2 0 icatji, -€-cda^j a n^ssi^mT^^n^ 

HilcH (i-ft:to'Ba«rfc<ko Tl7JVtfiV 2 0 1 #*58£T 

tlS. fol, *^Jte^«IT?W:, l7iKf^ 2 0 1 Kite, ^fcUfc^x 

% i mn&m tmm. I7jv ; et^2 o i t«ktuffli^nfcKE 

Ffull, 7;V : ErJPES* ; E-^>b Mfull £V$&o 

20 Mfuii ttt, ^-n^nn&iEBwmR**^^^ (5i#i##J t ic*«-«* 
25 *€-^>ht*jftgsn , tiB*sn5. 



WO 03/057427 PCT/JP02/13784 

16 9 

^iIEg^^R*7K¥^^ = 7^*7^*5**?^ Ffull 

-■£,4 8 

ffiJESmmRtl^- * > h = 7J^rJ^£* : e-^ > h Mfull 
5 -1ft 4 9 

m*Mi^x;i'#»teJ:##¥ffi«ttiEffiS^^/l' 2 0 2 <Z>#» £±flc 
385»ft*liEffla» : E'5 s ^ 2 0 3 <D^»}£ £j|jn;3_fcfec7}fc&;5 0 Lfcjtfo 

5T^4t§^I*Sl7;H7;V2 0 1 £J3^T#ffi b % © <£> ^ ~ 



15 ^;i/^7 £ ;i'^s:* ; 6 — ^ > h Mfuii 

+ ±#:7K 5 F^g*jEJl1Kft^T i ;i' ; E:-;* > h Mp 
+ ±#IB#a*tIEffliSSfr ; E'r;i/ ; &-;* > h Mr 

— 5 0 

20 

7;)/^ 5*;i'& J K7l2k¥J&# Ffull 
+ ±#7K¥'fiM«IEffiM»^T J ;i/mH7J7jc5F^ij- Fp 
25 —SC 5 1 
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17 0 

-b#3jc 3 Ptt«*liEffi«»'E'7*;HW»fl!J 2 0 6 \Z £ 9 , ±#tK 
^fiSiiEffljSltT;^^^-^ > hg^c^it Mpfdmd tf&fe^ft 

4#n 2 001-133621 #-e*mtB®A^*i^ufe$n< . ts^n 
5 §. #i^fc^ ^^;cd <t 5 fc^ftiiapifl 2 o 6 ^$ns, 

±^7j<¥fie^IEffiffi»j ; E^^g^>ft: ; E-^ > h^jfi Mpfdmd 
= Kpg*S;j>^ + Kvg* MlE^^lfj^^;!/^^^^®^ dXc/dt 

•••^5 2 

-5$ 5 3 

15 3C 5 2 K 43 ft £ Kpg, Kvg ii7^~H A* y ^ $118? <A -f >Tob Q , 

^E7*;i/±#zK¥3fia dxc/dt ^en^fu Mm (lit - a t) ^« 

^;p±#:7K :s l z 3i^ dXc/dt 3. 

b t # £ & n <t s n ^ 5 s ) v <d vt m m <d n t ^ t? as § s u =t ? ju _t # m 

25 3£5K:bfco ^^5|[i=Ef;HIIIMJt<fc!3. BO IH fi *[> g © PS IH! ft ¥ 
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17 1 

^jEfflffiKj^x^^je^t-^ > hS^ffi Mrfdmd ^StlS. £ 

2 0 7 titn wAHrtwnas 1 1 &m v> e>n^o 

5 &V>T?, *^IRII#ttIES«flcE;fr^ — h Min Min i*J*«2 0 

h Min n 1 mmmWi timm, m^&mn (zmp^mmj;^ 

> h Mpf SJtfr^qz&fliffiiEJBBgafe^^^fe^Yb^-^ > 

10 hgfl Mpfdmd t — ifc£#, fro, JbfltgFS&fcJltlEfflSft^T^l'ge 
Sfc^-^Vh Mrf S, -kfcgm&ffiJEmmW! i e? £ )V$>fefc : E:~* > 
hM&tiL Mrfdmd — & 3 -frfci#^ fc , @|ZMP^feD(l^4t§ 

*MI^fiiEMMSSA^-^>K Min tt, ft 1 ^Ji?gIB£rai3&» 

15 striaaii scsffci^T^j&ens. t^^-&, «ffl]8i$ttiEsai& 

Mpfdmd iziifcmmftmiEmnwj^^fr&fefc^-* > h 

Mrfdmd &Jq|f *TS ZL £ fc «fc D#5n*. 
3*>fc, Fin Hf^2 1 0tj;D, ^MI&l^«IEgai£H#7K¥J&# 

20 Fin (jusesn*). «nwRB«f»iEa«jacs**¥^^ 

Fin a, fli i mmmmii mwi, mmmm (zmp mmm^^^zsmK± 

^ — *>h Mpf &±#zk¥&««jE/B«ft^'5 s ;i/£}£fc^ — ;* > hm 
3fc4t Mpfdmd fc — SfcSia-, ±#£#A*&IEfflft»^;v£j£ft; 
25 ^6-^>h Mrf iftfclMJijEfflSI&^^VftSflS^---* > h» 
#® Mrfdmd \Z — ifc $ t&tLfcl^t. ^7^x^20 1 
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17 2 

mMmmmjEmmmKJ3* 3 f!& / A Fin m 1 t> , 



&fMI8l$ttIEa Fin 
= 7 frtETfrfeK-ti Ffull 
+ 1/h 

* (±#*¥&«»JE/Bffi»^;i'£j£{fc: ; &-.* > h^^fi Mpfdmd 
-±#*¥4im«iEffl!K»*5 s ;i'5fe£fl5 ; E-;* > h Mpf) 

5 4 

±##¥ffcMjEffl«lfr ; E5*;P3&j£te ; e-;* > b Mpf few 

mm. (.asm t - a t tod ^t^n§. -r&fr^ ±#7jc^&sit 

jEJURftsE^ftjeflS^— * > h^^ffi Mpfdmd fc _L#:#¥4fc**t IE 
15 MJEIKr^^Wftfe-fbt— y h Mpf ©^^^8?), i: # tR IE jB 

M^7jc¥^^ Ffuii omm*^, mmm&±fe&m : e-\*mKi3&mh 

Ffull &fiD*.* ^0JPSB#^:iEi^i£R*7K¥J$7> Fin **!«[ 

20 ^sn^. 

Fin^*je>e>n^ ($=5t£n&) c <h<z> SEnjte^?£*r£° 

1 HJfi^lSt RI«ioMI6#K CfMI8ffl31l&2 l l) fcJ:^ 
25 X, ^fillS^MiESSI^S*^-^ > h Min t MJ £1 f$ *| IE a i^K 
#7fc¥/&# Fin tGfB©I^J ( Z MP M£Jf£fr*5 J;tK^jK*7K¥ 



5 



10 
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17 3 

gzMPttD©) mv&m jEBmrnzc*^-* > b Mita tmmmiEB 
mmKtiyk^j&tt Fitd tTO$n§o iioM^&teu iiiii 

5 ?£jzB-r&£5 fc, ^ilES^ms^^-^ > bteMI&lflESil^;^ 
-*>b Mltd tcta^-Stb, liiEa^mK**7K¥^^«ft!liS1tIES 

mmK^y^m^ Fitd ^^^-gc-r^^T, ±wB<D^t < «ijps^ie s 

m^Ktf^:-^>h Mltd iMPSItlES^mR^/Jc 3 ?^^ Fitd 

grists, 

&V^T> Mpf SUIT SB 2 1 5 J; o T, ± # * ¥ ffi « *& «Ib ^ x 
JV&fefc^E- b Mpf M»5n*. 168 IB fit IE S 

^j£j&#7.k¥/&# Fitd a> e> ? ;i> ^ 5* Ffuii 

^^MSiE^^ifj^xJi/^^-fb^"^ > h Mpf Masns. -r&fr 
ft, &5Uc«k!K ±#7K¥&«MiEfflMSj ; exJV^^'fb ; e- * > b 
Mpf ^#6n«. 

20 

Mpf=h* S Kc(Fltd-Ffull)dt -S5 5 

&V>T, Mrf 2 1 4 fccfc^T, fflK*tIE i «Mc£rt .* > b 

Mltd 6±#*¥ffi«»jEE!R»*x;i'5fe£'ffc; ; e--;* > b Mpf §MU 
25 3 H £ £ D > ±fraS5fS'^lMiEfflj5» ; E7 f ;VS^3£'fb : E-^ > b Mrf ^ 
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^^jtfls^— j* > b Mrf &n*>nz>o 

;* > h Mr ^^:^$n^)o T&fr^, Mrtmnffl 2 1 4©^*^^^^: 
#^^^^jEM^»J c e7 s ;P^^'ft] ; t-^ > b Mrf ^CD&i:±fl£l£# 
5 ^^lEffl^El&^x^^M^^-^ > h Mr i:bT^f§n§. 

&V>T, &5ST5t«£ft3 ^V^E^l^S*^-;* > hiS Merr #S 
Merr^|£^2 1 6 £ 0 # ffi £ ft Z> . 

7JKfMK7Jt-^ > Merr 
10 =7Jl/ ; Er;PSK* ; E-^>h Mfull-MPSIiiEg^J^S*^-^ > 
h Mltd 

5 6 

&V>T, Mpli«2 17(aD, ^^JC^^T> ±#7K¥#l**iIE 
15 fflSltfiV^S^Jt-^ > b Mp &ni>, 

Mp = Mpf- S Km*Merr dt -5£ 5 7 

~r?3it>%, y )V^^)Vm^tt^:- ^ > Merr > Km 

20 £ D fc <fi £3* 2 1 7 a lCTi^t§ £#HZ, * CD fltifrfi © flF^ * 

2 1 7 a com* * Jt'fcjK^'fcgMiEffl^gfr 
^^WSfcjeft:^— * > h Mpf Kftl*.* H £ «fc D , ±#*¥&«*tIE 

ffiSEi&^^^^R**— ^ > h M P wsns. 
25 itmniEmmwj^^jv 2 0 2 ^a* ut> Aasn&mR*^-;*:^ 
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17 5 

5 S < 3;^±#:7]c^fitiEffiJgi ; &T;V^tft ; e-^>h Mpf «, 

a&jfi©2Tt<^imwiiiHW (wt + At) tz&^x, mmmtLxm 

£ in?, 7;i/ ; &t;^s* ; &-^ > h Mfuii m^iffiiEmmfiiR 
io a^e-^ > h Mitd ess- sfc-rs c t &mwt% a 

7JKTil'2 0 1 CD^M^C G(S)tt So 

fctffb, m^-fb^T 1 ^ 2 o o izn, tf^ftfcissi^snso 

20 ffl# = G(ATJ) + G(d) -^5 8 

c ct, d ^mM'fb^x;!/ 200 ©tfji'ftlfr^^. mneft^T 5 

JP2 0 0 ^\ ^KMfB^Kj*^;!/^;]/ 2 0 1 ©IMti&oT^ 

25 
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f^ 2 0 3 OAA*6BJ* (m^omWjft) £T*<DfcMM$k&, Gm(S) 

dtlfe £>fc3tl«£fflViT|H 5 0 05 1fc&£ 6 & 

43, H5 1fc«WT, ^xHflcgA^-^ > bmmmfe®. destm fi, 
5 Iff IB Mp mB& 2 17 0D^5« 2 1 7 aCDfflA, ffrfr"^ y)V^^)V 
mfcj]^- hmM Merr fc$*-f> (-Km) ^^DfefeCOl^I 
St*LT^§ (f^MiCDia 5 2 ~ 5 7 V^Tfe 1*1 ft). 

$ & fC, i^Mcsp&llttlEJaSEI&^E^ 2 0 2 * «fc Xf ±#5B»£ *tIE 

10 fl), 

Gm(S)=G(S) -^5 9 

05 1(t IS 5 2 i:jg©$n§, 
15 E 5 2 ft^^bTWKHIiEaWflcK** — ^ > h Mltd ^ 57^7 
frmKJl*: — * > bmm Merr * T? © fe$t Mlfc ft ^ 56 £ i 0 f~ & £ «. T 
&fc>l3, 7;Kr^M^^-^>hif Merr «WKaiEl«flcS* 
* > b Mltd ©JR£»£gttfc:V>, 

Merr = S/Km/(S/Km+l)*d 5£ 6 0 

Ti£t)%. m 5 3 iz^vzt < s y )v^"t )vw.Kt}=E" ^ > bmn 

25 Merr ^ T^UfcRJft d ft # y h- ^ 7 *S JS SStfCtf* Mfl2S( 2 1 7 a 
> Km[rad/s]CD U — ts y b 7 -< )V 2 \Z ifi b t» CD ffi ^ T -5 , 
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mis sm&nmmft&Tv&ftwm tfaatew, m#m2 1 i a coy 

-f > Km £ + ttlH 7Kf^S* ; E-^> hii Merr 

> h Mfull tt, MKKIiEBftmK^^E-^ > b Mltd fcgff-ftt$. 

7;^^*^* Ffull M IBM IE iHES^t- * > b 

Fitd teset-a-r* d t «. 
MiB^iJi^#^;i/ ;: Er^;i' 2 o i ©a#£-U*7K 5 P'I£«, mti'^yjv^ 

io 7 s ^JEfcE & b, A*^6tH**"CCDe»MiS:Sr l/G P (S)it 

15 7K^F^^ Fs, ¥»ft ; £ffl'2 0 0 ©ttt#&¥#6'ffc i e"5 s ;V±#* 3 Pft:iB 
_h#7jc5|zfi:« = Gp(S) * Fs —3 6 1 

20 

±#:^^^lliIEffli5i!j :: 67 i ;V 2 0 3 ©flcK 0 
-httsef&aiUlEJHfRtt^x^ 0 3 O ffi * * MfBi^Si * ^ 

ttteV*. T&fe^ ifr^S^^MiEffl^tt^^^ 2 0 3 ©A**67^ 
25 ^:x;W5tc-R**^^»*T<oeaiM#:W0 7f*S. 
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$ 6 KB 5 4 S fc , 05 5l:&§. 

5 M 5 5 O tfi CO Gm(S)/Gp(S)«, ±#*¥tt«*liEfflJ(» ; &'7*;V«)* 
M^ ; E-^>h Mp J^&^E** 5 ?^^ Fp £-C©g3£WlfcT?*S. 
Gm(S)/Gp(S)f*> MfiB5£ al9, ^ a2 0^5 Xc fciBSI" 5 £ £ £ «fc 

10 Gm(S)/Gp(S) = 1/h * S2/(S2~ l/h/mb*Fbz) 6 4 

15 tt, 3 [rad/B]S*T?»S. f fc t) ft , *f IE ffl m » 5r 

fulBsS; al9, Sa20J;D, 3fcS^|S4t5. 
Fp = 1/h * Xc * Fbz + 1/h * Mp -S6 5 

20 

±fa8iBit}®t\M.mft Fbz fe«iEJi«» ; £7 s ;V±#*¥ffi« XctRi> 
Ifc^bT, mm Mpf 2 15 2 15a <Df^ > Kc 5&* 

25 +^t**itn«, H 5 5 ©B§;>— :/as<Bjfc#5£&», iCe 5 

1 0 + fc-5 0 v C, 5£ 6 5 <0*3aj& 1 JSii, 
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5 Fp = dl + 1/h * Mp -^66 

CCT, ^Jl/^E^l^R^TfC^J&ft-M^ Ferr £ ^SCC^eT 3 , 

10 ^;i/ ; E^;i/^^^7K :s P^^m^ Ferr 

= 7 )\>feKt}*^$Lfr Ffull- 0J PITIES # 

Fltd 

•••5£ 6 7 

15 -r&*>l3, ^;^^E^;VmS^7X¥^^ Ffull t$tJPSMlEg^^S^7fC 
Fltd hOm&7 fr^^JVmjzitlfr^l&frmm. Ferr £T So 
^^^E^^^R^TlC^^^^II Ferr t:a@UT, M5 6£^$l'r£ 
£05 7 \Z ft S o 

20 

Ferr = S/Kc(S/Kc + 1) * (Fs- 1/h * destm- Fltd + dl) 

6 8 

-ffct>t>, 7 )V^^ )Vm%.Jl*^.&frmm. Ferr , (Fs - 1/h * 
25 destm-Fltd + dl)£# y h #7 ftfSL&fi* Kc[rad/s]<Z> n - # y V 7 A 

;v $ ii b t> © m m t * o 
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(Fs-l/h * destm-Fltd + dl)l*l <£> )^ $ £*PJf 

^t<tWl 7 fr^'rJVmBLtiyk^f&frmm Ferr 0 

5 #Ffull&, ftH®*tIEa«mS*7K¥^^ Fltd fti-S. 
ftftfEWPttlEllSmK*^— * > h Min 3feifc«fc0, 
gtilEffl^Kj^^;!/^^^^-^ > h Mpf & _Mfc IE ffi!g«! 
c E'5*;]/£jfc'fb ; E-J* > h®3fcte Mpfdmd f£ — gc£-fr, ^O, ±&i£i§ 
ft*UEffl«» i E5 5 ;i/5fi!3eft i E-^> b Mrf *, ±#^»A'ttiEffiSS& 
10 ^^Jlsgfeik^E— * > M^t Mrfdmd fc — ifc £ it © 7 ;i/ =E V s 

JV^KA^-^ > h Mfull ©iitT^?)o 

±tBO*^fc*lj'«7JP ; 6fM^ : &-^>f Mltd CDffitt, $2 

tin? Faunas* 2 1 ^ti:^iiT^i>©-^ ^2 iicj&ht, 

Mpf Mpfdmd ^ftAU Mrf fc Mrfdmd SftXtS Ctl:J;D#6 

15 ns. 



Mltd = Mpfdmd + Mrfdmd — 5£ 6 9 

20 Se^bfc<fc5fc, ^l^T^flcR** — ;* > b Mfullfc^ 

flTfc, ffllfctoiEeStflcK*^ — * > h Mltd tS^-tt§. £oT, 
& f&J KB » IE BWflc > b Min> ± IB £> « A <Z> 7 

j^rJ^s**-^ > h Mfuii om\z* i 3 ^n§. 

EI 5 6 J; K) > ^OMUIiiM^^S. 

25 

Ffull = 1/h * Mpf + Fs + dl-l/h * destm •••^7 1 
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S§iKI:S7 lj&S^itt^Si, d <DmmiZ& ^T, Mpf £± 
flCTk^ffiMWiEfflSlfr^^^Sfefeft:*-^ > hS*tt Mpfdnid fc&H 
l&^^C^J^r^KTJ^M Ffull T^§M$!jPSB#MiE@^^ 

e^tR^p/^ Fin a, &4T?&a& sna. 

5 

Fin = 1/h * Mpfdmd + Fs + dl - 1/h * destm ••• 4 7 2 

Mpf jftS(Fs + dl-l/h * defltm)*T?©e3lH«[tttltM*«^*n 
&V*<DT, KM Hie Mpf <Dm& Mpfdmd H^EILTfe, (Fs + dl-l/h 
10 * destm) WW Saw ^Vi. Ufe/O^T, US7 2(D 

(Fs + dO- 1/h * destm)fi*l^ — 

<£ o T, 47 1, 4 7 2 if* S (Fs + dl-l/h * destm)S^**T 3 £ t 

15 J&> & fcjfto fcH^ T&fc>^ Fin=Fltd Min=MItd CD^^CDtt 

Fin=Fltd T? 25 § & , HI5 O^&^^Si-SK:* _b # ?K ^ ^£ S li IE 
/B&» i E5*;l/&5£<ffc; ; E— ;* > bM^m Mpfdmd £±&7k¥-i±tW.ffijEm 

mm s E ; r)\'&fe<b*:-*> b Mpf (Dmmfe#i<D& o n^s, 

20 

Mpf = 1/(S/Kc + 1) * Mpfdmd -47 3 

±#*¥teMiEJ3SSF ; £5r;i'&jfe'rfc ; e — * > h Mpf tt, 

±ffc7}c¥&««:E/«IJr^;V^^fc; ; E~* > h^^fit Mpfdmd &ft 
25 1/Kc CD — ^jatia-/N e X7^;U^^jibfcfe©i:^§ a 
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18 2 

Mpfdmd teS^ — l/fe^ot, ±#:*¥&e 

^HI Mpf = mm Mpf + (AT/(T+AT)> * (Mpfdmd- full Mpf) 

— 5*17 4 

10 

C^T, T ItZVtffeWVfc 0 , T=l/Kct*§. 

IfciSbT, Kc *asiK:fcte*ra£ (Bt^ifc T * 0 tcT § £), 

±fafc^&mniEmMM : £ : rJl>&fe4k*:-*> h Mpf tt, ±#t 7 J<^^ 
mffiiEmmm ; E7 £ )V%;%.<{\:^:- * > h^j&te Mpfdmd 

15 §0 

* , Fin=Fltd O Min=Mltd T? & £ is* £ , ± B © £ £ < ±# tK 
¥&S1#IEffl;jgI&^T J ;!/^^>fb ; e-;* > hB^fi Mpfdmd £_t#7K^ 
{iS«iE^mS!j^^;i/^^<tl^:"^ > h Mpf ««S«-*t5 H t £i§ 
S^-Si, EI 5 0 5 te, #5$; a* (j£$l#HO ^iti,, 

20 

Mrf = Mrfdmd 7 5 

Tfcta5±#iSt&ftM:Effl*»^7 s /l>ft£flS ; E'-.* > h Mrf tt±# 
^^^WlEfflM«I ; E^;V^^'fb ; E"^ > hm$tm Mrfdmd iz—m.&fc 
25 t*et£ — 3cf£. bfc^oT, 0 3 ©± 
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< t % ^fn^^^iO^ frm^ (Fin^Fltd £7cte Min*=Mltd <Dm 

5 ^o^^-, missis: <^ijpima^2 id mm^mommmm-v 
m-^feZiiK, ±.^mnmsEmmm^ ; r)v^mh^-^y v Mrf & 

±fammMffi3EmmW) : E7 s )l>$;fefc : Z:-- * > Mrfdmd # 

Jk±M^^0c £@fti^c-5It&&ISHT^tt;b, CD ± Tiff 

10 ««IEffl«» : E5 s ;V-bfc7K¥te« Xc §T^5ISt)S«t^ftt5I 

0 2, 2 0 3 fc«koTftiEbfcttIEB««»&i£:7;i/ ; &7 i /]'2 0 1 \ZX 

At, 17;KtJV 201 in J:oTjf m^nfc*s**MiEgsms* 

(1iiEgmm^*7jc3p^^^ <£ t£*i IE SfP^K*^-* >M j&SJBfc* 

20 ±&7K¥te* • lETS&fcOiSESj^T*;^ 0 2 , 2 

^^^&1tjE-r^» ttfeli, fWBB^© (*ll&a&JS*B2 i 1) ®!H*t35 

> h Mltd **n-^tl*IIE@ft(^S*7X :5 P^^*«fcat»iEgSmE* ; E 
25 — * > h — SSct*S«t 3 *C> hSSBM*!^^^ 2 0 2 , 2 0 3^©^ 
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18 4 

jEgmmR-t)*-* > b Mltd ^fF#$gffl (JERS^JcSM^Wfaffli: 

i!3gi ; ETJl'2 0 2, 2 0 3 Z^mfcTZ J: "5 izmWi^rfr 
2 0 2, 2 0 3 JC A^J ^fc«#5nKjfcA**r^#^^*©M^ffl^^^ 

Fltd & cfcOWSISlES^R*^-^ > h Mltd ^^n^ntOIBfFWIg 

©^j&fitfeiiS^ J; 5 ^BulflS»j ; tT f ;i/ 2 0 2, 2 0 3 ^cDj&fjsa 
UMbBMSj^^;!/ 2 0 2 , 2 O3iCA*t5J;5lltfe0t, iufB^lfr 

^e^;i/2 02, 203 co^^tt^^^ £ , MiE^^©^m^iSil:^n§o 

15 0 2, 2 0 3 i:ifittTA7Jt5i^LA:i^fc, fij PM fit IE g M 
J^M*7K¥^^ Fltd ^^^MPSitiEg^^S*^-^ > b Mltd 

r*fc$g 1 6 2 2 5%w (Uhmi7mmt, z.om 1 7 5593$ &sa 

25 S) i^JS&UT^S. £ <D^^ in^©! 1 ~fg 1 0 3B83Mtffc|g 1 
6 ~^2 2 agacoW^tefflRjt^Sfcti, 01 3©7D-ft-h«S 
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0 3 0 > S 0 3 6 ©jSli^MLX^ 0 , ■&LMfeRJ3*. s ?1&ft£ ZMP 

mi -mi ommm.zs\zmi 6-12 2^Bjo^pB#ffi^s^^ 

^^^^E-^ > hCOP^ffi (=0) i^^g^fP^ft^: LT*S5 e>n&. 

tg 1 ~^ 1 0 mm&uizm 1 6 2 2 ^©^x^sijiL^gfefc 

fciu Wj A^trJkTS %>W.y JV^^r )V 2 0 1 J; 0 , ^E^JEfc^* H*P# 

io fi^UT©7;i/ ; ET;i/SI^7K¥^^ Ffuii & j;^^;!/^^;!/^^^^ 

-*>h Mfull £sJt&3&LS Mfull ^^se>S50.3S) ^MJILT 

v^o £fe> jg 1 ~ig i o ^BjtifeTjcfcm i'6-»2 2 mwo&mmn m 
fcfe^mizu, mi 3(07u-ft-h©so 3 8 (Dmn&ttjfoisX^ 
&o z\<Dm&. 7 ji^^jvmRtj*:- * > h Mfuii ^^Amfcjim 

£ 0 fib, ilCDit^ ffll 6 ^Bjffc^bT, g^«»<D^PNpjttC0|i 
20 7il/±^^^ 9c ^lyjl'tf ^2 o l t:IMt:A*$n§, 

ti7k¥$zfrte, my 2 o i com* (^^s^pitf ad 

m2^J|^^-e«> l4~I10^Mtf}^18~^22 
25 SSE (HUI 1 7 &W%!&S^ft£TZ>h<D&m<) IZteWzmWl^T 2 
il'tbT, Ji^Tlc^feMWiEffi^lb^^;^ 2 0 2 & J; IX -h#^ IE 
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mmm : £^)V2 o 3 ^snt^a. jsi^jjUMti 

^lilEJl^Sj^'x;!/^-^ > b Mr /0^^$tlT> Jt IB Ifr ^ t-* ;i/ 2 0 

thy )l/^^)im5itl=E~*> b Mfull (l&fE^^^^S 

2 1 7 a (Mp ^H£B 2 1 4^A^^n^t)©) 

10 m^^^Mit't- ^ > b Mpf ii^^^^^JEffl^x^^^-fb^: — 
;*>h Mrf (Ctltt, I2ilfl-e», Mr iCfllO £ & Jft ^ "5* 

^jEffl^l& ;: E^;v^^'f[r:^-^ > h^^ffi Mpfdmd &£tf±fcmmm 

MiEfflSK^E^^^^^^:-^ > h^^ffi Mrfdmd # ig » ^ 5 s SI 

h Min t«IM»l**§iEafllli«JE**¥rt» Fin 8 2 0% 

WK*W-*WHR^afc«©»je«tbT«HB Min *9CllgG2 0 9 *itf 
Fin t^lTgB 2 1 0 fc«fc D 2fc<& S>n§ isftfc, fefl&ftrfHI&ftftS t IT, 
MfH^rJI^MiEgMJ^M^^--^ > h Mltd tffiRRttlE B SJfcK** 3 ?^ 

20 # Fitd ^^fMRiftiaffi 2 i i tc«fc d e>ns. isn^fc 
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^<Dm^<Dmmmmu, mmm2mmmm\z^^x, Mpfdmd 

Mprdmd ££fcf£, OtttLft&K. tnfciO, I17»9l 

10 H5 8«, msmmmmjzmzmmvmfc, a^wk:«> 01307 

D«-ft-h©S 0 3 8 0^*©«jE#^SBiWr Stiffi^n y if 
$5. H5 8T}t Jg 2 5 0 £ ra— ftllg^^fc 

OV^T«s S 5 0 SRI — 0#BB^#*ffiViS. 

15 ^E — ^ > b H d< -fit Mpfdmd \t. £ fa £ Jh fl: ft t — ;* > b 

Mpfdmd ftiffcS, #^Jfi *£ ^ 5 s JI" & J* 

^T^f, Mpfdmd #M^b c &T J ^V 2 0 0<£>_L£fc7j< 3 F{£8£: 

itf^ftt-^Vhl^fi Mrfdmd fc , ^^-fb^E- 
20 ^>Mttt Mrfdmd UltlK:, .k # # ¥ & B *t IE JB SE »r ^ 

TJVS^ftt-^ > b Mpf felifcfcif&W&J&ik^- * > b Mpf fc> 

±fcmmMMiEmmw}*:7 s j],$zfeik ; E-}t > b Mrf u±wmm&$:%. 

fc=e — *>b Mrf ^i^m^^MlEm^W}^^^^:- ^ > b Mr (i 

mm^^^)v±^mmnmiEm^-^ > b Mr k> -t##3Fti:MiEfl! 

25 SEW^Ex^-* > b Mp fcJ:#i[ftfc*x;i'Jt#7K¥&MlEflf ^t — * > 
b Mp fc, £$fc£&i£> § 0 
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0 5 8 0*^*^ 2 0 0 ^ il 7 s )V$* ft 1! 131 

< , lu^COEl 13OS010*»6S 0 3 4 t)^**!^*^ 

Mr (Htrmffi) %^&?&±wm& : E-\z<DmW)Wm&ttmT 
«fc tt^-rs *mMMm\z£>tfz>m i3©so32<d^ 

15 afc*3V>Tte, ^Ct^jV-f >lll?S§H3 7©S 9 1 4}C^i/iT, 

mmfc^T*^ 200 T^^fc Ji^TK^JnM^tc, mm^. a i o <D£;mm 

2m& Mp (frJIUtt) fc*L/^tbfci, T&fo^ Mp=mb*(Zb- 
Zzmp)*(d2Xb/dt2) £ V* -5 5£ S ^ b> T ^ & ^n^ii^K^flnii^ 
(d2Xb/dt2) £ *g M ft t b T JP T & § ± #: ?Jc ¥ ^ £ ^ [5j ^ ^ © $ IQ 
20 * 5Siftl«*!l t *T 2 fBtt^t 5 d i D , ^l&Pf^J t t & W 3 ±4* 
7jc¥ffi«©Rf$ffl)&t3fc«> £ fe, 03 70S 9 14t^^T> # 

*fift ; 6 5 f ;P 2 0 0 T?$tibftJifommM1Ximm\Z., flfrffiaSa 1 0tf)£52f£ 
Mr (HJiatt) fc^bViibfe^;, Mr = J*d2 6 b/dt2 

fc^'S^teat'rJ^T** 6ns±#»#Aini3sm (d2 0 b/dt2)£^»j# 
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0 5 8t*HT, ^M^^&x;!/ 2 0 0 5&> & $fc <Z> SB # A* S 0 3 8 ©MS 
S 0 3 2 *S £tfS 0 3 8 1 HlJWJi £ C 

T&S<£-ei£91£#|i!§b, &TfcBI 5 8tfflHTS 0 3 8 0 & Si £ # ifffi 

5 izmmrz* 

S 0 3 8 TH £i\ S 0 3 0 fc&^TJbfflO Z £ < Mib^rJVi 

^tIc^&mmiem^-^ > h M P (#b<«B#^j (t-At) ommm 
±#7K¥&s (.mm t 7?<D±fafc¥&mv>mmmfcBmmmm) iix 

10 mtfZtlZ, S 0 3 0 &C33^T±BEtf> < 

sEmmwi^^jv^E-* >b Mr (it< femn (t-At) (ommmm 

15 tftfc^, ^100, ^lOliaD, «jEB«±fl:zK3FteB tfctlE 

Mjebsi^^tk^* = #M^ ; &T J ;i'±*7X¥fee o o 

20 

JfeViT?, #iEB*±#:7jc3pfi:S ( f ft "6 m#fi{fcl ^ ^ ;i/ ± & 7jc 3* ffc 
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*<5r;i> 2 0 1 iJiMtS) W.Ktl7k¥-l&tt h g^SZ MP St) D 
#7jc¥J&# FfulL ^JKtMEA^-^ > h Mfull tW&o 

5 £2 7;v^^;p^s^tK¥^^ Ffuii tyj^^^jv 

ttcHAt-^^h Mfull itt. *n^n*tjEB«j8cS*7K¥fiJ5^ 

15 ;* > h Mr tmM^b^e^^Ji^TK^^KMlEffl^:-^ > h Mp <b 

h Mr t±#7X¥&B1iiEfflS»I ; E^;I/ ; e-^ > h Mp 
Sllt^- ©MSj&^fr $n§. Tfct>B> Min *£IS^2 0 9 , Fin 
?gr||C3& 2 10, ffirig&Sffi 211 <«R#»K Mpf ^^§15 215, 
20 Merr^#i52 16> Mrf # g& 2 1 7 ( = Mr^^gP), RtX Mp 
g£2 1 4G9#LS«, fc&33&2^JIB7l*i8£ra — TfcSo 

±ia©ri: < &®&ntz±femm&WJEmmW} : £7 i )v : E-* > b Mr 
mmmmm (mm t + a t) mm^^^jvmmmmmo^:^ (£ 
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MTlZ, — * > hm^tm Mrfdmd (DfcmiifelZ 

-D^Xm^&o *mmmm-efe, Mrfdmd U> Mrfdmd 8fc£«lSflB 2 1 
8 lit, «AK^O«k3teft£Sn*. 

tftb-B, ifrft^AftJfe^t^-^ > hjf^tt Mrfdmd 09 * fcl 

^i&^wiEfflSEft^^^wfflifitj 207 tmm\z, sts-rna: av^. 

-httgSf&ASJtfb^ — * > hS^fit Mrfdmd *KOT 

#i\z* ±it7kwsLm&fe{k : E-*>bmjstm. Mpfdmd 
-D^-zm^z. ^mmmmxn, Mpfdmd a, Mpfdmd ^^1^2 
1 9 \zxw%-\t#.<D&5 \z&fe%n&. 

h^^M Mpfdmd f COitl), ffirat bfc J; 5 fc, ggZMPt 
20 ffi Mpfdmd CS^-lct^CT, ^ <©^^, g ffi Z M P * fc> 0 © *ftIE 

z>Mm&2t>z> or, &<z> 1 gMc&i^T^/^;* — ^ Sfi^i-^ 

(MX&m 3 9 HHtTiHJLfcZ M P {^IE*A 0 # — _h#:7j<^& 
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* > hSsftte Mpfdmd «r$fc5£l/TfcftV>. 

Wfcfif, #5£T?±#7K¥*fc«&£<fc ; lr-* > b3f:£flt Mpfdmd 

5 

Mpfdmd = Kpb*(^iEg^±#:7K¥&M-S^±#7jc 3 F^e) 
+ Kvb*1tIE @ # ±#:7lc¥7im 

— j£ 110 

Kpb Kvb «5*-f >T? * . 

M'fb^^^^^TK^feeMlEffl^-^ > b Mp a, as?;^^ 201 
^ItlAtS^^TMS**?)*^ Ffull ( = ISiEg^m^*7K 3 F^ 

tlXl/^. flcoT, il3(DS 0 3 2 T?4-|eI^#»l^lt*ft3t , rSlKte, 
03 7 CD S 9 1 2CD#LSTte, jfcf b *> ti fa^tfLfr Fx *t*JE** 

&i*j£'ra&Kfci&V>. ^oT, 03 8 0S 1 0 0 6~S 1 0 1 20© 
20 Fx=Pxtmp iUT, S 9 1 2 CD&S ftHtf *T * i 5 fc b T fe 

:£><„ £ 3mfiJgaB»x M$ZVfz*m?%m<D 5 H3CD||g 2 3^BJi~S&2 6 
^^(CMUT^I., ^in 6 COH 2 3 ~fg 2 6 3gg8 

25 fflKJt^Kfc:^ SI 3©7n-f t"b©S 0 3 0 , S 0 3 6 C0®S 
fl**i-j6bT:J3 B, MitmK^7ic5p^^ t Z M P (I©ZMP) fc&fHIS 
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0 3 2©$n.31©5 ■& O—gP 37<£>S900^S902(D 

fg 1 SbA^t^l'fc bTCD^^^^ET 5 ;!/ 2 0 0 D > 1 
2#J;tfS 9 1 4T\ Ifttf^iOP^fl (^l^l^ffi) 

*r-*>h Mfuii ^f5&§n Mfuii £^se>&#tg) 
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